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C.1.0 INTRODUCTION D 
Operable Unit 2 of the Fernald Environmental Management Project (FEMP) site contains chemical 

and radiological material within stored 'waste inventories and environmental media that present 

potential risks to humans and environmental resources. The nature and magnitude of these risks have 

been evaluated as part of the remediation process to ensure the selection of remedial alternatives that 

protect human health and the environment. 

As part of the Operable Unit 2 Remedial Investigation (RI), a quantitative baseline risk assessment 

was performed for the "No Action" alternative. The baseline risk assessment estimated potential risks 

associated with current conditions at Operable Unit 2 and projected future risks based on the 

assumption that no further cleanup actions would be taken. The results of the baseline risk 

assessment indicate that potential risks to human health associated with the No Action alternative are 

unacceptably high. 

The primary objective of the Operable Unit 2 Feasibility Study (FS) is to analyze various remedial 

alternatives based on criteria set by the U.S. Environmental Protection Agency (EPA). Part of the 

analysis and ultimate selection of alternatives includes an evaluation of the short-term risks associated 

with implementing the alternative (remedial action risk) and an evaluation of the long-term 

effectiveness of the alternative in protecting human health and the environment (residual risk). This 

appendix presents the results of both the remedial action and residual risk evaluations associated with 

the four remedial alternatives selected for detailed, comparative analysis in Section 5.0 of this FS 

report. The four alternatives are: 

D 

Alte-mative 1, No Action (Baseline Conditions) 

Alternative 2, Consolidation and Capping 

Alternative 3, Excavation and Off-Site Disposal 

Alternative 6, Excavation and On-Site Disposal with Off-site Disposal of Fraction 
Exceeding Waste Acceptance Criteria (WAC) 

Short-term by nature, remedial action risks are associated with construction and treatment activities 

performed during implegentation of the remedial alternatives. During remediation, the federal 

government is assumed to continue to own and control access on site. Those individuals or B 
FEWOU2FS/TDO/APP-C\OU2FSRA.Cl\February 16, 1995 6:04pm c- 1-1 
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4 "receptors" potentially exposed to remedial action risks are remediation workers, on-property 

nonremediation workers, off-property residents at the FEMP site boundary, and the general public. 

Receptors may become exposed to contamination in several ways, including inhalation of resuspended 

dust and gaseous emissions, ingestion of or dermal contact with soil, and exposure to direct radiation. 

They are also potentially subject to accidental injury or death. 

. 

Residual risks are potential long-term risks projected to remain following completion of all remedial 

actions. For the purposes of this report, a period of 1000 years was used to evaluate residual risks. It 

was assumed that the Fernald area would retain its rural agricultural character in the future; hence, 

residual risks were evaluated for two scenarios: federal ownership (with access controls such as 

fencing) and private ownership. Receptors for the federal ownership scenario are an off-property 

farmer and child who live and farm adjacent to the FEMP property, and a trespasser who bypasses 

the access controls. Several exposure scenarios were evaluated quantitatively for the federal 

ownership scenario, including exposure to residual contaminants in surface soil. Receptors for the 

private ownership scenario are an on-property resident farmer and child who live and farm on 

Operable Unit 2, an off-property farmer and child, and a user of perched groundwater. The exposure 

scenarios evaluated quantitatively for privateawnership include the use of groundwater for switch 

irrigation and household purposes and exposure to residual contaminants-in surface soils and air. For 

each receptor considered, potential residual risks were evaluated either quantitatively or qualitatively, 

as appropriate, based on exposure to air, groundwater, or soil. 

4 

I 

C. 1.1 OBJECTIVES OF THE FS RISK ASSESSMENT 

The FS report evaluates remedial alternatives in accordance with the EPA's nine FS screening criteria 

from the National Oil and Hazardous Substance Pollution Contingency Plan (NCP): 

J 1. 
2. 

J 3. 
4. 

J 5 .  
6 .  
7.  
8. 
9. 

Overall protection of human health and the environment 
Compliance with applicable or relevant and appropriate requirements (ARARs) 
Long-term effectiveness and permanence 
Reduction of toxicity, mobility, or volume 
Short-term effectiveness 
Ability to be implemented 
cost 
State acceptance 
Community acceptance 

This FS risk assessment provides information relevant to Criteria 1, 3, and 5, and each Operable Unit 

2 subunit is reviewed in terms of the remedial alternatives, as shown in Figure C. 1-1. 

FEFUOU~FS/TDO/APP-C\OU~FSRA.C~\F~~IIJ~~~ 16. 1995 6:04pm c- 1-2 
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This Risk Assessment follows the human-health risk assessment methodologies of the EPA Risk 

Assessment Guidelines for Superfund (RAGS, EPA 1989a) for Superfund, the FEMP Risk 

Assessment Work Plan Addendum (RAWPA, DOE 1992), and accumulated EPA comments on the 

RI/FS risk assessments and Comprehensive Response Action Risk Evaluations (CRAREs) performed 

for other operable units to date. 

For determining the remedial action and residual risks from Operable Unit 2, the carcinogenic risk, 

noncarcinogenic hazard, risk of physical injury and fatality, and whole body radiological dose have 

been quantified for an array of receptors, exposure pathways, and COCs. The approach results in a 

matrix of risk information generated by alternative for each subunit (Figure C. 1-2). This information 

can be used to compare the alternatives relative to the EPA's FS selection criteria. 

C. 1.2 FEMP SITE HISTORY 

Formerly known as the Feed Materials Production Center, the FEMP site is a contractor-operated 

federal facility where pure uranium metals were produced for the U.S. Department of Energy (DOE) 

from 1951 to 1989. No isotopic separation of uranium in the starting materials was performed. After 

production ceased, plant resources were focused on a cleanup program. In 1991, the.FEMP was 

officially closed as a federal production facility, but the environmental studies and cleanup activities 

continued. The FEMP is located on 425 hectares (1050 acres) 'in a rural area .of Hamilton and Butler 

counties, approximately 29 kilometers (18 miles) northwest of Cincinnati, Ohio. 

/ 

4 

Identified- environmental concerns include the potential impact to human health and the environment 

due to past releases of hazardous materials from the FEMP to the air, water, and surrounding soils; 

continuing releases of hazardous materials from the facility; and the on-site accumulation of a large 

inventory of uranium process materials and low-level radioactive and 

hazardous wastes. Operable Unit 2, the focus of this risk evaluation, consists of the following FEMP 

subunits, facilities, and associated environmental media: 

Solid Waste Landfill 

Lime Sludge Ponds 

Inactive Flyash Pile 

South Field 

FER/OU~FS/TDO~APP-C\OU~FSRA.CI\F~~~~I~ 16. 1995 6:Wpm c-1-4 L 
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Active Flyash Pile 

Associated berms, liners, and soil within the operable unit boundary 

Significant concerns associated with waste materials include the presence of 

Chemical contaminants in the waste material/soil 

Radionuclides in the waste material/soil 

Emission of radon gas 

Potential for leaching waste material/soil into the underlying Great Miami 
Aquifer and eventually to the Great Miami River 

C. 1.3 OPERABLE UNIT 2 SUBUNITS 

Operable Unit 2 incorporates waste subunits with relatively large volumes of waste presumed to 

contain small quantities of hazardous materials and radionuclides. The five subunits are presented in 

Figure C. 1-3 and are described below. The following descriptions are derived from the Operable 

B Unit 2 RI report (DOE 1994a). 

Solid Waste Landfill 

The Solid Waste Landfill is located in the northeast corner of the Waste Storage Area (Figure C.l-3). 

This landfill, a flat rectangular area of approximately one acre, has been inactive since 1986. A soil 

cover has been placed over the disposal area. A drainage ditch serving the northwest portion of the 

former Production Area is located in the northern portion of the landfill. This drainage ditch is a 

jurisdictional wetland. 

The operational history of 'the Solid Waste Landfill is not well documented. According to design 

drawings, the facility was planned as a sanitary landfill for nonburnable trash with up to five cells and 

an evaporation pond. The landfill reportedly was used to dispose of cafeteria waste, rubbish, and 

other types of wastes from nonprocess areas and on-site constructioddemolition activities. Materials 

reportedly buried there include nonburnable and nonradioactive solid wastes generated 

FEWOU2FS/TDO/APP-C\OU2FSRA.C1\Febmary 15, 199s 1 I:oOam C-1-6 
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on FEMP property, nonradioactive construction-related rubble, and double-bagged and bulk quantities 

of nonradioactive asbestos. Field investigation results, however, indicate that some apparent process 

wastes have been placed in the.landfil1. The following wastes were encountered during a trenching 

investigation in 1992: 

B 

Burnable wastes - bagged trash and wood 

Possibly burnable wastes - respirator cartridges, asphalt roofing materials, medical 
wastes, firehoses, and rubber hoseslbelts 

Nonburnable wastes - unidentified high-activity waste, medicine vials, bagged asbestos, 
ceramic tiles, possible magnesium fluoride, glass acid bottles, steel cableskans, paint 
cans, and copper tubing 

Lime Sludge Ponds 

The North and South Lime Sludge Ponds are two unlined, rectangular ponds, each measuring 

approximately 38 by 69 meters (125 by 225 feet), and are located in the southeast corner of the Waste 

Storage Area (Figure C. 1-3). Wastes disposed in the North and South Lime Sludge Ponds originated 

from water plant operations, coal pile storm water runoff, and boiler plant blowdown. The waste 

from the water plant operations is generated from a water softening process, which consists of adding B 
lime and aluminum sulfate to precipitate calcium and magnesium salts. 

Inactive Flvash Pile 

The Inactive Flyash Pile is located approximately 610 meters (2000 feet) southwest of the former 

Production Area. The pile covers roughly two acres with Paddys Run as the western boundary 

(Figure C. 1-3). The operating history of this subunit is not well understood. The Inactive Flyash 

Pile and the South Field are contiguous without a clearly defined boundary between the two subunits. 

Based on a review of historical photos and borehole logs (Weston 1988), the northern portion of this 

waste area is adjacent to a presently buried drainage ditch leading to Paddys Run. Beginning in 1957, 

flyash appears to have been trucked to the working face of the flyash pile and dumped. Aerial 

photographs from September 1962 indicate that the Inactive Flyash Pile was in two working piles. 

The photographs indicate that flyash disposal at this location ceased by the mid-1960s. Drill cuttings 

and water from RI/FS borings outside the former Production Area and Waste Storage Area, including 

off-property wells, were disposed on the Inactive Flyash Pile until March 1990. Composite samples 

of the water from these borings were analyzed to ensure that total uranium was below an action limit 

established by the Westinghouse Environmental Management Company of Ohio (WEMCO). B 
FEFUOU~FS/TDO/APP-C\OU~FSRA.CI\F~~~I~~~ 15, 1995 I 1  OOam C-1-8 
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Based on information provided by WEMCO, 1361 to 1814 metric tons (1500 to 2000 tons) per year 

of flyash were generated during the period of disposal; however, an unknown quantity of flyash was 

also disposed in the Burn Pit and Pit 3 within Operable Unit 1 (Weston 1988). The Inactive Flyash 

Pile is currently covered with vegetation and soil of unknown origin. 

Nonprocess wastes from the FEMP and building rubble such as concrete, gravel, asphalt, masonry, 

and steel rebar from on-site constructioddemolition activities were also discarded in the Inactive 

Flyash Pile (DOE 1988a; Weston 1987) and are visible along embankments surrounding the subunit. 

Transite containing asbestos was also deposited in the Inactive Flyash Pile. Field investigation results 

reveal that some apparent process waste may have been placed in the subunit. 

South Field 

The South Field is a 4.5 hectare (1 1-acre) area that lies between the Active Flyash Pile and the 

Inactive Flyash Pile. The actual boundary with the Inactive Flyash Pile is not clearly defined 

(Figure C. 1-3). The operational history of the South Field is neither well documented nor well 

understood. This area was reportedly used to bury FEMP nonprocess wastes such as flyash, on-site 

constructioddemolition rubble, including debris from the razing of the old administration building 

(DOE 1988a; Weston 1987), and soils that may have contained low levels of radioactivity. Disposal 

in the South Field apparently was performed randomly; thus the thickness of fill and the nature of 

waste are variable. 

The southwest border of the South Field slopes toward the west and was used as the backstop for a 

firing- range for FEMP security personnel over a period of 35 years. Lead ammunition used during 

target practice is deposited along the southwest border. Currently, the South Field is covered with 

grasses, shrubs, and trees. 

Active Flyash Pile 

Thi’s waste disposal area is located just east of the South Field and is bound on the east and south by 

the Storm Sewer’Outfall Ditch (Figure C. 1-3). The Active Flyash Pile has a surface area of 

approximately three acres and has received flyash waste since the mid-1960s. The operational history 

of this unit is well understood. The flyash pile has a crusting agent sprayed upon the surface as a 

means of dust control. A silt fence has been constructed at the base of the pile to prevent storm water 

transport of the flyash off the pile. * 
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Flyash from the FEMP coal-fired boiler plant was disposed of at the Active Flyash Pile. Flyash 

waste is cdmprised of 70 percent bottom ash collected below the boilers; the remaining 30 percent is 

a combination of precipitator ash collected from pollution control devices and flyash removed from 

the middle levels of the boiler. Some unburned coal and rock are also present in small quantities in 

the active flyash material. Since December 1992, newly generated flyash has been transported off site 

to a licensed disposal facility. 

C. 1.4 BASELINE RISK ASSESSMENT 

As part of the Operable Unit 2 RI, an analysis was conducted to estimate the potential human-health 

risks from exposure to' Operable Unit 2 hazardous wastes if no remediation is performed beyond that 

accomplished to date. This analysis is referred to as the baseline risk assessment. 

'The baseline risk assessment consists of five primary steps. First, the presence of chemical and 

radiological constituents that could potentially cause adverse health effects is determined; this is called 

constituent of potential concern (CPC) determination and is discussed in Section C. 1.4.1. The second 

step defines how the land will be used, how exposure will occur and how hypothetical inhabitants, 

visitors and other receptors at the site will be exposed; this is called exposure assessment and is 

discussed in Section C. 1.4.2. In the third step, the hazardous effects of all CPCs are characterized; 

this is the toxicity assessment and is discussed in Section C. 1.4.3. The fourth step is the risk 

characterization in which results of the first three steps are combined to determine carcinogenic risks 

and noncarcinogenic hazards for all receptors; this is summarized in Section C.1.4.4. The fifth step, 

a semi-quantitative analysis of uncertainties and the effect of these uncertainties on the baseline risk 

assessment, is presented in Section C.1.4.5. A discussion of conclusions from the RI is presented in 

Section C. 1.4.6. 

Results of the baseline risk assessment were used to represent the potential impact of the No Action 

alternative on human health and the environment. Section 6.0 and Appendix B of the Operable Unit 

2 RI report should be reviewed for detailed information on baseline risks associated with Operable ' 

Unit 2. 

C. 1.4.1 

As part of the Operable Unit 2 RI, CPCs were determined by performing a statistical comparison of 

constituent concentrations with background concentrations and then screening against conservative 

Identification of Constituents of Potential Concern 

1 
. .  
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toxicological criteria. Constituents which had concentration terms below background concentrations 

were not included as possible CPCs. Those CPCs which were shown to exceed background were 

subjected to toxicological screening to exclude constituents that are unlikely to have human-health risk 

at levels detected. CPCs were retained if they did not meet the five criteria of the toxicological 

screening: 1) detected only once in one medium, 2) macronutrient/micronutrient that is nontoxic, 3) 

ubiquitous in nature, 4) nonspecific class of compounds, and 5) representative concentrations are 

below the values calculated from EPA RAGS Part B (EPA 1991b), based on a hazard index of 0.1 

and risk level of 1.0 x lo'. 

. 

Three categories of CPCs were identified: radionuclides, inorganic chemicals, and organic 

compounds. The identified CPCs were quantified in the baseline risk assessment. CPCs that were 

characterized to pose a risk greater than 1.0 x 

baseline risk assessment were identified as contaminants of concern (COCs) for evaluation in this. FS 

or hazard greater than 0.2 at the end of the 

report. 

C. 1.4.2 ExDosure Assessment 

The exposure assessment in the baseline risk a e sm nt identifies current and future land use 

scenarios and potential receptors as well as sources and pathways of exposure. A summary is 

presented below. Details are presented in Appendix B of the Operable Unit 2 RI report. 

Land Use Scenarios 

Four land use scenarios are addressed in the Operable Unit 2 baseline risk assessment: 1) current land 

use with access controls, 2) current land use without access controls, 3) future land use with access 

controls assuming federal ownership, and 4) future land use without access controls assuming private 

ownership. 

Assuming current land use with access controls, the site access restrictions are maintained by DOE 

and no further remedial actions are taken other than those completed to date. Further, it is assumed 

that members of the public are not allowed access to the site, and the integrity of the Operable Unit 2 

subunits is maintained by inspections and repaired when necessary. The receptors evaluated under 

this scenario are: 

Trespassing youth 
On-property groundskeeper 

1" : ' .' I ' . 
z, * , - J ,  :, I'. ,.?? : .. ' . . .  I . .  
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0 Off-property farmers (adult and child) 
0 Great Miami River users 

- Recreational 
- Residential 
- Agricultural \ 

Under the current land use without access controls scenario, it is assumed that access restrictions are 

eliminated thus permitting livestock grazing on the site. The receptor evaluated for this scenario is 

the user of meat and milk. This receptor is assumed to be exposed through the consumption of meat 

and milk products produced from livestock grazing within Operable Unit 2. 

For the future land use with access controls, it is assumed that the federal government retains 

ownership of the FEMP. Land use and site access are restricted for authorized government purposes 

only. The receptors evaluated under this scenario are: . .  

Expanded trespasser 
Off-property farmers (adult and child) 

0 Great Miami River users 
- Recreational 
- Residential 
- Agricultural 

For the future land use without access controls, it is assumed that the FEMP is available for 

unrestricted land uses such as residential and agricultural development within the boundaries of 

Operable Unit 2. Receptors considered under this scenario are: 

0 Homebuilder 
On-property perched water user 

0 Great Miami River users 
- Recreational 
- Residential 
- Agricultural 

On-property farmer (adult and child) - Reasonable Maximum Exposure ( M E )  
On-property resident farmer - Central Tendency (CT) 
Off-property farmers (adult and child) 

FER/OU~FS~O/APP-C\OU~FSRA.CI\F~~N~I~ IS. 1995 1 I :Warn c- 1-12 
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Sources and Pathwavs of ExDosure 

Sources of exposure in Operable Unit 2 consist of the waste materials in the five subunits, and the 

media affected by the waste materials. These media include air, soil, surface water (including water 

from the Great Miami River affected by surface water), sediment, perched water, and groundwater 

~ 

from the Great Miami Aquifer 

~ 

The pathways of exposure evaluated for each media are summarized below: 

0 Air: 
Inhalation of particulates, VOCs, and gases 

0 Soil: 
Ingestion, dermal contact, and external radiation 

0 Surface water: 
Ingestion and dermal contact 

e Sediment : 
Ingestion, dermal contact, and external radiation 

0 Perched water: 
Ingestion, dermal contact and inhalation of v0lati.a reieasa 

0 Groundwater: 

. .  

during house..c use 

Ingestion, dermal contact, and inhalation of volatiles released during household use 

Additional sources of exposure include food products (fruits, vegetables, meat, and milk) affected by 

contaminated dust and/or groundwater (through irrigation). Receptors may be exposed to site 

contaminants through ingestion of these food products. 

C. 1.4.3 Toxicitv Assessment 

Two human health effects are addressed in the toxicity assessment for Operable Unit 2: carcinogenic 

risk and noncarcinogenic hazards. Carcinogenic risks may be due to exposure to a chemical 

carcinogen or from ionizing radiation from a radionuclide. Effects caused ,by carcinogenic exposure 

include lung tumors, bone sarcomas, and skin cancer. Noncarcinogenic hazard effects are numerous 

and range from kidney or liver damage to localized effects such as skin or eye irritation. 

Carcinogenic risk is quantified by the incremental lifetime cancer risk (ILCR) and is expressed in 

terms of the probability that a given receptor will develop cancer due to estimated exposures. For 

FER/OUZFS/TDQ/APP-C\OU2FSRA.C1\Fcbruary IS, 1995 I 1  Ooam C-1-13 
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@ example, if the receptor has an additional risk of 1 in 10,000 of developing cancer due to these 

exposures, the probability is expressed as a l o4  (1/10,000) risk. Chemical intakes calculated in the 

exposure assessment are used in conjunction with the cancer slope factor (CSF) to determine the 

ILCR. 

In the evaluation of potential exposures for the noncarcinogenic hazard, it was assumed that a dose 

threshold exists below which no toxic effect will occur. This threshold is used to develop an 

acceptable intake level, known as the reference dose (RfD). To estimate the noncarcinogenic health 

hazard, the estimated intake (calculated from the exposure assessment) was divided by the acceptable 

intake. This ratio is called the hazard quotient (HQ). When HQs for multiple CPCs are summed for 

a particular pathway, the resultant value is the hazard index (HI). If the ratio of estimated intake to 

the acceptable intake is greater than 1, the site-related intake may increase the risk of noncarcinogenic 

toxic effects. 

C. 1.4.4 Risk Characterization Results 

Table C.l-1 summarize the results of the baseline risk assessment by subunit, land use scenario, and 

receptors. These results may be compared to the ranges of generally acceptable risk under the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), which are an 

ILCR of 

in 1 million (1.0 x 

to lo4 or an HI less than 1. Those constituents that contribute an ILCR greater than 1 

or an HQ greater than 0.2 were designated as the COCs for the FS. 

C. 1.4.5 Summarv of Uncertainties 

It is generally recognized that uncertainty is inherent in quantitative risk assessments. The objective 

of the uncertainty analysis is to identify key site-related variables that contribute most to uncertainty, 

and to characterize the nature and magnitude of impact of these uncertainties on the conclusions of the 

risk assessment. 

Sources of uncertainty have been identified in all steps of the baseline risk assessment. These sources 

include: selection of CPCs, exposure assessment, toxicity assessment, and risk characterization. The 

majority of uncertainties tend toward increased conservatism of the risk 

FER/OU2FS/TDO/APP-C\OU2FSRA.CI\February 15. 1995 1 I :Warn c-1-14 
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._.A. TABLE C.l-1 
t ' >  . ." 

C .  

d.. I-&., 

9 1  a 
SUMMARY OF BASELINE RISK ASSESSMENT RESULTS 

OU2 REMEDIAL INVESTIGATION r &* 

C Current Land Use 
0 Waste 
m Subunit Risk Type' Youth Groundskeeper Farmer Child 8i Milk User 

Trespassing On-Property Off-Property Off-Property User of Meat GMR Rec 
Future Land Use, Federal Ownership 
Expanded Off-Property Off-Property 
Trespasser Farmer Child 

Solid 
Waste 
Landfill 

Lime 
Sludge 
Ponds 

Inactive 
Flyash 2 Pile , 

w 

South 
Field 

u 

Active 
Flyash 
Pile 

Carcinogenic 

Noncarcinogenic 

Carcinogenic 

Noncarcinogenic 

Carcinogenic 

Noncarcinogenic 

Carcinogenic , 

Noncarcinogenic 

Carcinogenic 

Noncarcinbgenic 

1 . 5 ~ 1 0 - ~  

8.6 

1.1~10-5 

2.1 x10-1 

1.5~10" 

1 .oxlo-' 

1 .Ox1O4 
5 . 3 ~  1 0-' 

2 . 6 ~  lo5 

3 . 6 ~  1 0-' 

3.4~10" 

4 . 3 ~  10" 

4 . 5 ~  10" 

1.3~10-I 

5 .Ox 10" 

2.OxlO-2 

2.2x10-4 
ND' 

8 .Ox 

5 . 9 ~  1 0-2 

6.0x10-" 

1 .8~10.~  

1 .5x1O7 

2 .ox 10.5 

6 . 1 ~ 1 0 ~  

5 . 5 ~  10" 

6 . 4 ~  1 0-7 
2.oX10-5 

4 . 7 ~  

6 . 2 ~ 1 0 ~  

2 . 7 ~  

6 . 4 ~ 1 0 ~  

1.4xlO-' 

9.3~10" 

7 . 9 ~  10." 

2.0X1O4 

2 . 4 ~  
7 . 2 ~  1 0-5 

6 . 6 ~  10.' 

2.1x103 

9 .Ox 

5 . 8 ~  1 0-7 

1.4~10.~  

4 . 3 ~ 1 0 ~  

1 .1 x 10-7 

1.4~10" 

4 . 5 ~  10" 
3 . 0 ~ 1 0 ~  

4 . 7 ~  1 0-7 

3 . 7 ~  lo-) 

2 . 8 ~  

1.1 x 10-7 

NAb 

NA 

8 . 4 ~  lo9 

1 .9x1O4 

4 . 2 ~  10" 
8.0~10"' 

1.37~10'~ 

6. 1x10" 

2.0x105 

2 . 7 ~  10.' 

2 . 4 ~  10" 

2.2x 10'1 

3 . 0 ~ 1 0 ~  

1 .Oxlo'' 

1 .4x104 
8 . 0 ~ 1 0 . ~  

4 . 9 ~ 1 0 ~  

4 . 2 ~ 1 0 ~  

6 . 7 ~  10.' 

1 .8~10 '~  

1 .7x1O7 

2 .ox 10-5 

7 . 5 ~  IO-' 

1.2 

8 . 7 ~  10" 
1.1 

1.1x10-5 

1 .9x1O1 

3 . 5 ~  1 0'9 

6 . 4 ~  1 0-6 

1 . 6 ~  10.' 

9 . 3 ~  1 0'5 

4.0~10" 

2.5 

4 . 2 ~  10" 
3.1 

7 . 2 ~  1 0-7 

7 . 9 ~  10.' 

8 

5 s  

% 

K 

i ? w  = &  
-z! 
- 2  
c 

See footnotes at end of table 
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TABLE C.l-1 
(Continued) 

Future Land Use, Private Ownership 
On-Property On-Property On-Property I Perched GMR GMR GMR 

Waste Resident Resident Resident Home Groundwater Recreational Residential Agricultural 
Subunit Risk Type" Farmer Farmer (CW Child Builder User User User User 

Solid Carcinogenic 2 . 8 ~  10.' - 
Waste 
Landfill Noncarcinogenic 2.9~10-' 

Lime Carcinogenic 1 .3~10~ '  
Sludge 
Ponds Noncarcinogenic 1 ; 7 ~ 1 0 - ~  

Inactive Carcinogenic 1.5~10" 
22 Noncarcinogenic (? 

- w  

,!- South Field Caicinogenic 3 . 4 ~  1 O-* 
o\ 

Noncarcinogenic 23 

Active Carcinogenic 8 . 4 ~  1 0-' 
Noncarcinogenic 9.9~10.' 

2 .ox lo4 

1.2x10-1 

9 . 3 ~ 1 0 . ~  

7 . 3 ~ 1 0 ~  

8 . 6 ~  1 0" 
9.8 

2. ox 10-3 

11 

4 . 8 ~ 1 0 . ~  
4 . 5 ~  10" 

6 . 4 ~  lo4 

1 .o 

1.2x10" 

7 . 9 ~  10" 

7 . 7 ~  10.' 
65 

9.2~10" 
63 

5 . 7 ~  10" 
2.8 

9.0~10" 

4 . 8 ~  10.' 

NA 

NA 

NA 
NA 

1 .1 x 10.' 

5.4~10.' 

NA 
NA 

2 . 8 ~  

ND 

7 . 7 ~  10.' 

3.1 x m3 

NA 
NA 

NA 
NA 

NA 
NA 

2 . 8 ~  10"O 

1 . 1 ~ 1 0 - 7  

NA 

NA 

8 . 4 ~  1 0-9 
1.9x10" 

4 . 2 ~  10" 
2.5~10" 

I . 4 ~ 1 0 - ~  
6.1~10" 

4.2x10-9 

2.2x 10'6 

NA 

NA 

3 .Ox 

4 . 2 ~  10" 

6 . 3 ~  IO-* 
1..4x104 

7 . 7 ~  1 0-9 
1 SxlO-' 

GMR = Great Miami River. 
NA = The indicated land use is not applicable to the waste subunit. 
ND = Not determined because toxicity data are not available. 

"f' 'The carcinogenic risk value is the Incremental Lifetime Cancer Risk (ILCR), and the noncarcinogenic hazard value is the hazard index (HI). 
'. bRME = Reasonable Maximum Exposure. 
-: 'CT = Central Tendency. 

. .. 
.- 
$6 Source: OU2 RI report, Table 7-1 (DOE 1994a) 

,* *G : c  
-:, 0 

6;3 
P 

6.5 x 

l.lx104 

NA 

NA 

5 . 4 ~  lo-'' 
3 . 6 ~  1 0-5 

4 . 2 ~  10" 
4 .Ox 10" 

3 . 5 ~  1 0-9 
6.7~10" 
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4 evaluation. Taken together, the uncertainties identified with site data, exposure parameters, fate and 

transport, toxicity assessment and risk characterization are judged to be high and could overestimate 

risk by two or more orders of magnitude. Appendix B of the Operable Unit 2 RI report provides a 

detailed discussion of uncertainties. 

C. 1.4.6 Conclusion 

The objective of the Operable Unit 2 baseline risk assessment was to evaluate and quantify potential 

risks and hazards to human health that may be posed by current and predicted future exposures to 

contaminants within Operable Unit 2 if no remedial action is taken. This objective was met. Results 

of the RI baseline risk assessment indicate that the actual or threatened release of hazardous 

substances from Operable Unit 2 present'a potential future threat to public health if no remedial 

actions are taken. Therefore, remedial alternatives should be considered to reduce potential threat. . .  

C. 1.5 OPERABLE UNIT 2 CONTAMINANTS OF CONCERN 

Not all constituents identified during the Operable Unit 2 baseline risk assessment pose significant 

health risks. The baseline risk assessment evaluated constituents and exposure pathways to ascertain 

their potential present and future impacts on human health. In general, constituents that resulted in 

risks to a receptor of greater than l o 6  or which yielded an HQ greater than 0.2 were designated as 

COCs to be considered in the selection of remedial alternatives. Those COCs and the media in which 

the carcinogenic risk level or HQ was greater than 10" or 0.2, respectively, are presented in Table 

c .  1-2. 

C. 1.6 ORGANIZATION OF THIS APPENDIX 

To accomplish the identified objectives, this FS risk assessment is organized as follows: 

e C. 1 .O Introduction: 
This section outlines the objectives of the FS risk assessment, presents a brief FEMP 
site history and subunit description and provides a summary of the RI baseline risk 
assessment. Operable Unit 2 COCs evaluated in this risk assessment are also 
identified. 

e , C.2.0 Overview of Technical Approach and Assumptions: 
The four FS remedial alternatives are compared, and based on these alternatives, the 
remedial and residual conceptual models are presented. To execute these models, 
several factors and assumptions are identified. 

C.3.0 Exposure Qua'ntification Methodology: I 



FEMP-OU02-6 FINAL 
March 1. 1995 

This section presents the equations used to quantity risk through air, water, and soil 
exposures. Equations for calculating remedial action risks, including direct radiation, 
physical injury, inhalation and transportation, are also presented. 

C .4.0, Toxicity Assessment: 
In this section, a toxicity assessment is presented for a qualitative evaluation of the 
scientific data to determine the nature and severity of the toxic properties associated 
with the COCs. Toxicity profiles are included for the radionuclides and chemicals that 
may result in an adverse effect on a biological receptor. The relationship between the 
dose received by a receptor and the incidence of an adverse effect is defined. 

C.5.0 Fate and Transport Modeling: 
This section describes the methodology used to quantitatively predict COC 
concentrations for remedial activities and residual sources. It includes discussions of 
1) the fate and transport models used, 2) the required data and default parameter 
values, 3) the technical approach that determines the appropriate model for each 
potential exposure assessment, and 4) model results. 

C.6.0 Remedial Action Risk Characterizations: 
The methodology used and the results of the risk estimates for remedial action activities 
are presented. 

C.7.0 Residual Risk Characterizations: 
This section defines the methodology used in generating the residual risks to human 
health from exposure to residual COCs. This information is presented as qualitative 
and quantitative estimates of health risk for each alternative. 

' 

C. 8.0 Uncertainty Analysis: 
This section discusses the uncertainties associated with the results of the remedial and 
residual risks. 

C.9.0 Summary of Risk Assessment Results: 
A summary of remedial action and residual risks is presented by receptor, subunit, and 
remedial alternative. 

References: 
Literature cited is presented in this section. 

\ 
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Aroclor- 1 2 5 F  
Aroclor-1260 

TABLE C.l-2 

e 

e 

OPERABLE UNIT 2 CONTAMINANTS OF CONCERN 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 

Solid Waste Lime Sludge Inactive Fly Active Fly 
COC Landfill Ponds Ash Pile South Field Ash Pile 

e e e e 

e e 

e e 

Chemicals 

Benzo(b)fluoranthene 
Benzo( k)fluoranthene 

. Bervllium 

Antimony I e I I I I 

e e 

e 

e e e 

Carbazole 

Dieldrin 
Dibenzo(a,h)anthracene 

e 

\ e e e 

e 

Indeno( 1,2,3-cd)pyrene 
Uranium (Total) 

e e 

e e e e -  ' .  e 

CS- 137 
Np-237 
Pu-238 
Ra-226 
Ra-228 

e '  e e 

e e e e 

e 

0 e e e e 

e e e e e 

Rn-222 
Sr-90 
Tc-99 

e e e e 

e e e 

e e e 

Source: Operable Unit 2 RI report, Appendix B, Table 4-0 (DOE 1994a) , 
t 

Th-228 
Th-230 
Th-232 
U-234 
U-2351236 
U-238 . 

. FEWO.U2l.F~R~l~EWIOU2FSRA.C2 
. ,' , : : v :  . I  
a. 

e e e e e 

e e e 

e e e e 

e e e e e 

e e e e 

e e e e e 
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C.2.0 OVERVIEW OF TECHNICAL APPROACH AND ASSUMPTIONS 

To evaluate feasible alternatives for the Operable Unit 2 subunits, two types of risk were assessed: 

short-term or "remedial action" risks, and long-term or "residual" risks. Remedial action risks are 

the direct result of implementing activities such as excavation and transportation of waste materials, 

while residual risks result from exposure to postremediation sources such as the disposal cell or 

covers, that is, those sources remaining on site after all remedial actions have been completed. For 

Operable Unit 2, four remedial alternatives have been selected for consideration (see Section 5.0 of 

this FS report), which implies four different sets of remedial activities and postremediation site 

conditions. This risk assessment is designed to evaluate the potential risks to various receptors under 

each alternative due to exposure during remedial activities or from residual contamination. 

The methodology used in this risk assessment is consistent with the Amended Consent Agreement and 

follows the approach presented in the RAWPA (DOE 1992), which in turn derives much of its 

methodology from the EPA RAGS (EPA 1989a). The technical approach was developed within the 

context of the overall,RI/FS process for the FEMP to determine if the Operable Unit 2 remedial B' ' alternatives protect human health and the environment or, if they do not, to provide information 

useful in developing the best path forward. This risk assessment has been prepared in conjunction 

with EPA, Ohio Environmental Protection Agency (OEPA), and DOE guidelines to assess the 

potential risk of exposure to radionuclides and hazardous chemicals. 

Section C.2.1 summarizes the four remedial alternatives for Operable Unit 2. Sections C.2.2 and 

C.2.3 describe the conceptual models for remedial action risks and residual risks, respectively. The 

conceptual models are used to examine the potential sources, mechanisms, and pathways of 

contamination for receptors under each alternative. Section C.2.4 discusses the major assumptions 

used to estimate conditions. 

After the conceptual models were developed, fate and transport computer codes were used' to simulate 

the transport processes. A discussion of the computer codes can be found in Section C.5.0. 

C.2.1 REMEDIAL ALTERNATIVES 

As previously stated, the role of this FS is to analyze and select potential remedial alternatives. The 

elements involved in screening, evaluating, and selecting alternatives are outlined in Section 4-.O of 
B 
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this FS report. The evaluations of remedial action and residual risks presented in this appendix 

support the selection of a final remedy by focusing on the four potential remedial alternatives 

identified in the FS. The four alternatives analyzed are briefly described in this section, as are the 

postremediation site conditions under each. 

. 

C.2.1.1 Alternative 1: No Action 

Alternative 1, No Action, provides a baseline against which other alternatives can be evaluated 

(Figure C.2-1). Under this alternative, no remedial action would be taken and the material in the 

subunits would be considered left in-place, "as is," with no containment, removal, treatment, or other 

mitigating actions. 

C.2.1.2 Alternative 2:. Consolidation and Cauoinq 

Alternative 2 includes consolidation of contaminated materials within each subunit and subsequent 

capping with a composite capping system (Figure C.2-2). Materials would be excavated, consolidated 

and placed under caps in three areas: South Field, Solid Waste Landfill and the Lime Sludge Ponds. 

The following describes the implementation of this alternative for each of these areas. . ' 

At the Active Flyash Pile, Inactive Flyash Pile, and South Field, contaminated material directly 

overlying the Great Miami Aquifer (GMA) and/or down surface from the old terrace face would be 

excavated and moved to the northeastern side of the boundary limits, where the undisturbed till is at 

least 5 meters (16 feet) deep. All contaminated material within the floodplain would also be moved. 

After excavation and consolidation of the materials at the Active Flyash Pile, Inactive Flyash Pile, and 

South Field, a subsurface drain would be constructed along the southwestern side of the consolidation 

area to collect groundwater from the underlying perched aquifer. The drain would discharge by 

gravity into a pumping station. Collected leachate and groundwater would be pumped to the 

Advanced Wastewater Treatment (AWWT) facility for treatment. Excavation operations along the 

eastern boundary of the South Field would impact an existing 15-centimeter (6-inch) water line and 

the 61-centimeter (24-inch) South Plume extraction system force main. These lines would be 

relocated. 

c-2-2 



, 

FEMP-OU02-6 FINAL 

a 

March 1, 1995 

a 400 0 400 800 LEGEND 1-j - RESIDUAL FOOTPRINT <<.:..:.:.:.:.:(. 
E 

SCALE FEET 

FIGURE C.2-1 
POSTREMEDIATION SITE, OU2 ALTERNATIVE 1, NO ACTION 

C-2-3 



FEMP-OU02-6 FINAL 
March 1, 1995 

3 4 

4 
E 

2 
hl 
3 
0 

LEGEND 

400 400 800 *PED AREA 

RESlDW FOOTPRINT 

SCALE FEET 

c-2-4 



FEMP-OU02-6 FINAL 
March 1, 1995 

For the Solid Waste Landfill, material close to the interbedded sand in the southeast corner of the 

landfill would be excavated. This excavated material would be replaced by clean clay to retard 

migration of contaminants into interbedded sand. Material along the south side of the landfill would 

be removed to allow placement of a proper foundation for the capping system adjacent to the- railroad 

track. Material in the northeast corner of the landfill would be consolidated under the cap in order to 

simplify the design geometry and subsequent construction of the composite cap. A drainage swale 

immediately north of the Solid Waste Landfill would be impacted. This swale was delineated as a 

wetland in a 1993 study (DOE 1994a). Replacement of drainage systems and/or wetlands would be 

required. Wetlands restoration will be addressed as part of a site-wide plan to be developed under 

Operable Unit 5. Monitoring wells encountered during the excavation activities would be plugged in 

accordance with appropriate abandonment procedures. 

Following completion of consolidation activities at each subunit, excavated areas would be backfilled, 

and the entire consolidation area at each subunit would be regraded to match the surrounding 

topography. A multi-layer capping system would then be constructed over the consolidated materials. 

Water generated during construction would be collected as required to maintain a dry excavation and 

then transferred to a holdinghedimentation tank for gravity settling of suspended solids. The 

overflow from the holding tank would be pumped to the AWWT facility for treatment and disposal. 

Alternative 2 would include the following institutional controls at each of the consolidation areas: 

access restrictions, groundwater monitoring, cap maintenance, and deed restrictions to prohibit 

groundwater use and future development. 

C.2.1.3 Alternative 3: Excavation and Off-Site Disposal 

This alternative involves excavating all material contaminated above PRLs, visual segregation, 

staging, shredding or crushing for size reduction, drying for moisture control, packaging, and off-site 

disposal (Figure C .2-3). To evaluate potential off-property disposal sites and associated treatment, 

transportation and disposal costs, Alternative 3 would provide for disposal of contaminated material at 

a commercial facility, assumed to be EnviroCare in Utah. 
(, 

The excavation would be completed to the required depth established by modelling. Upon reaching 

this predetermined depth, verification sampling and testing would be completed to confirm that all 
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1 contaminated material had been removed. If the results of the verification sampling and testing 

indicate that unacceptable contamination levels remain, the excavation would be extended in 

increments until acceptable test results are obtained, Upon verification that the required removal has 

been accomplished, the excavated area would be backfilled and graded to match the surrounding 

topography, provided with adequate runoff control, and revegetated. 

All excavated material would be visually segregated into flyash, lime sludge, soil, trash, and debris. 

The trash or debris would be shredded or crushed, packaged, and transported off-site for disposal. 

Soil containing lead (from the firing range) which has been characterized using the Toxicity 

Characteristics Leaching Procedure (TCLP) as Resource Conservation and Recovery Act (RCRA) 

waste would be excavated, containerized, and transported to a RCRA approved facility for treatment 

and disposal. The quantity of soil requiring disposal is estimated at 230 cubic meters (300 cubic 

yards). The fraction of soil, sludge, flyash, and debris would be dried as required and transported off 

site for disposal. 

' The remedial activities for the following items are described in Alternative 2 (Section C.2.1.2): 

construction-generated water, the South Field water line and South Plume extraction system, and the 

Solid Waste Landfill drainage swale and monitoring wells. Since all contaminated material would be 

transported off-site, no long-term institutional controls would be required. 

b 

C.2.1.4 Alternative 6: Excavation and On-Site DisDosal with Off-Site DisDosal of Fraction 

Exceeding WAC , 

Under this alternative, material contaminated above PRLs would be excavated from each subunit and 

transported to an on-site, engineered disposal cell (Figure C.2-4). Waste material failing to meet the 

disposal cell WAC would be disposed off-site at a permitted commercial facility. As described in 

Alternative 3 (Section C.2.1.3), the excavation would be completed to the required depth established 

by modelling. Upon verification that the required removal has been.accomplished, the excavated area 

would be backfilled and graded to match the surrounding topography, provided with adequate runoff 

control, and revegetated. 

Contaminated material such as trash and construction or demolition debris (e.g., concrete, drums, 

steel, pallets) would be crushed or shredded to reduce volume and placed in the on-site disposal B 
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facility. As in Alternative 3 (Section C.2.1.3), lead-contaminated soil from the firing range would be 

analyzed by the TCLP for lead. Soils passing the TCLP for lead would not be considered a 

hazardous waste and would be disposed with the consolidated material in the South Field. 

The remedial activities for the following items are described in Alternative 2 (Section C.2.1.2): * 

construction-generated water, the South Field water line and South Plume extraction system, and the 

Solid Waste Landfill drainage swale and monitoring wells. Alternative 6 would also include the 

following institutional controls at the disposal cell: access restrictions, groundwater monitoring, 

disposal cell maintenance, and deed restrictions to prohibit groundwater use and future development. 

C.2.2 

Conceptual models have been developed to provide a framework for identifying and evaluating the 

potential risk to human health during remediation of the FEMP. The models facilitate the analysis of 

exposure routes and receptors, focusing on those pathways and sources that drive the potential impacts 

to human-health risk and screening out other exposure pathways that are likely to pose minor risks. 

As shown in Figure C.2-5, the models trace the exposure pathways from each alternative activity 

through the exposure media and exposure pathways to the affected receptors. The models also 

indicate which exposure routes are carried through the quantitative risk assessment for each receptor. 

DEVELOPMENT OF REMEDIAL RISK CONCEPTUAL MODELS 

(Section C.2.2.3) 
(Section C.2.21) (Section C.2.2.2) (Sebion C.2.2.2) 

FIGURE C.2-5 
FLOW OF REMEDIAL RISK CONCEPTUAL MODEL (ALL ALTERNATIVES) 

Section C.2.2.1 describes the different work activities for each remedial action alternative. Section 

C.2.2.2 describes the alternative exposure scenarios that pose a short-term risk to the receptors 

discussed in Section C.2.2.3. Detailed conceptional models are presented in Section C.2.2.4. 

C.2.2.1 Remedial Activities 

Except for Alternative 1 (No Action), the remedial action alternatives involve a range of work 

activities and varying degrees of physical risk and potential exposure to Operable Unit 2 COCs. The 
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4 remedial activities for the feasible remedial alternatives identified for Operable Unit 2 (Alternatives 2, 

3, and 6) are summarized in Table C.2-1 and described below for each alternative. Note that 

emission controls will be used to mitigate exposure due to sorting/separating and crushing/shredding 

activities . 

0 Alternative 2 - Consolidation and Capping: 

Water extraction and transfer to AWWT facility; mechanical and slurry removal of 
waste and associated materials; waste segregation; stockpiling materials; crushing and 
shredding of materials; runoff control construction; surface soil excavation; monitoring 
of air, groundwater, leachate, surface water, and sediment; consolidation area capping 
and site restoration; and administrative controls. 

0 Alternative 3 - Excavation and Off-Site Disposal: 

All remedial activities of Alternative 2 plus activities involved with off-site disposal. 
Off-site disposal involves material stockpiling, blending, and bulk loading for 
transport, off-site shipment and ultimate disposal. 

0 Alternative 6 - Excavation and On-site Disposal with Off-site Disposal of Fraction 
Exceeding WAC: 

In addition to the remedial activities identified in Alternative 2, this alternative involves 
the construction and closure of a disposal cell. 

Waste material failing to meet the disposal cell WAC would be disposed off-site at a 
permitted commercial facility. This includes remedial activities associated with off-site 
disposal as defined in Alternative 3. 

C .2.2.2 Remedial Action ExDosure Scenarios 

To estimate remedial action risks, the phases of an alternative that may contribute to short-term risks 

have been identified. Figures C.2-6, C.2-7 and C.2-8 show the significant remedial activities for 

Alternatives 2, 3 and 6, respectively. As a result, this assessment examines seven distinct remedial 

alternative activities that have the potential for contributing to remedial action risks. 

Risks from individual activities comprising a remedial alternative have been combined to develop an 

overall estimate for the risk associated with the alternative. The following list presents the activities 

and the alternatives that contain the activity: 



I .  
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TABLE C.2-1 

RELATIONSHIP BETWEEN OU2 REMEDIAL ACTIVITIES 
AND REMEDIAL ALTERNATIVES 

Remedial Alternative 
1 2 3 6 

Consolidation Excavation Excavation and On-Site Disposal 
and and with Off-Site Disposal of 

Remedial Activity No Action Capping Off-Site Disposal Fraction Exceeding WAC 
Soil/Sediment/ Waste 

Physical Barriers 0 0 

Security Guards 0 0 

Deed Restrictions 0 0 

Composite Cap 
Restoration (backfilling) 
Surface Water Controls 
Mechanical Excavation 
Sorting Beparating 
Revegetation 
Crushing/Shredding* 
Drying 
On-Site Disposal Facility 
Off-Site Disposal Facility 
Off-Site Hazardous Waste 

Disposal Facility 

0 

0 

0 0 0 

Truck Transportation (on-site) 0 0 0 

Rail Transportation 0 0 

Groundwater Monitoring Wells 0 0 

GroundwaterKonstruction Water 

French Drainshterception 
Trenches 

0 

Excavation Dewatering 0 0 0 

Sedimentation 
AWWT Facility 

0 

0 

0 

0 

0 

0 

Discharge to Great Miami River 0 0 0 

Legend: 
0 

0 = Remedial Acfivitydoes not affect remedial action risk. 
AWWT = Advanced wastewater treatment. 
*Potential emissions associated with these activities will be controlled. 

= Remedial Activity associated with remedial action risk (see Section C.2.2.1). 
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I Remedial Activitv 
Excavation 
Drying 
On-Site Disposal 
Off-Site Waste Transportation 
Restoration 
On-Site Waste Transportation 
Waste Storage 

Alternative Containing Activitv 
Alternatives 2, 3, and 6 
Alternatives 3 
Alternatives 2 and 6 
Alternatives 3 and 6 
Alternatives 2, 3 and 6 
Alternatives 2, 3, and 6 
Alternatives 3 and 6 

Excavation 

During excavation, heavy equipment would remove the contaminated surface soil, berms, liners, and 

underlying soil for ultimate disposal. This remedial activity has the potential to suspend dust 

containing COCs in the air. Remediation workers monitoring soil contamination levels would be 

exposed to ionizing radiation from inhalation, external radiation, and immersion in the contaminated 

air. Airborne COCs would be transported to nonremediation workers on property and to individuals 

off property. These receptors would also be exposed via inhalation and immersion. Finally, 

remediation workers would be subject to mechanical hazards during excavation and construction of 

ancillary facilities. 

The number of hours and persons involved in monitoring activities would be considerably less than 

those for excavation activities. Exposures due to monitoring activities would constitute only a' small 

fraction of the intakes due to excavation activities; hence, intakes and exposures of monitoring 

workers have not been expressly analyzed. 

Drying 

During drying, volatile organic compounds (VOCs) would be released through the off-gas system. 

The remediation workers, nonremediation workers, and off property individuals would inhale 

chemical COCs and be exposed from immersion in the contaminated air. Particles from drying would 

be controlled using the best available technology. Remediation workers would be subject to 

mechanical hazards during construction of the drying facility. 

Remediation workers (operators) would be exposed to external radiation that constitutes only a 

fraction of the dose received by excavation workers because of shielding from the equipment. Also, 

FEWOU2FSlTpO/O~2FSRA C2/02/15/95 1 I 24am 
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inhalation and immersion would be only a small fraction of that which the remediation workers, 

nonremediation workers, and public could receive from excavation activities. This is because all air 

COCs would be treated in the off-gas system, which removes all but a very small fraction of the 

particulate through the HEPA filter.. Radon would not be removed by the off-gaS system, but the 

majority would be released through soil disturbance during excavation, and the residence time in the 

dryer would not be sufficient to cause the further generation of substantial amounts of radon. 

Therefore, no intakes or exposures to radioactive materials have been assumed for any receptors. 

On-Site Disuosal 

The on-site disposal facility would be constructed on a portion of the site that had been cleaned. 

Remediation workers would be subject to mechanical hazards during construction of the facility and 

waste emplacement. During waste emplacement, all receptors would be exposed to COCs through 

inhalation and immersion and to external radiation at levels equal to or less than those encountered 

during the excavation activities. These exposures have been estimated using ratios of person-hours of 

exposure and intake for the two activities. 

Off-Site Waste Transuortation 

Following drying, the excavated material would be loaded onto rail cars (gondolas). During loading, 

remediation workers. would be exposed to contaminated dust and external radiation from the material. 

The worker exposures to contaminated dust are bounded by those encountered during excavation by 

duration alone; therefore, this pathway has not been specifically evaluated. 

also be placed at risk from mechanical hazards. During transport, train crews would be exposed to 

external radiation from the material. Individuals living on the transportation route or sharing the 

These workers would 

transportation route would also be exposed to external radiation. 'Workers in the vicinity of the rail 

staging area would be exposed to external radiation. Finally, members of the public would potentially 

be exposed to external radiation from air and ground contamination and inhale COCs following a 

postulated transportation accident. 

A contingency plan would be developed and submitted to the agencies for approval prior to the 

implementation of remedial activities. The plan would address on-site waste transportation. 

. . . .  . , . . . .  :.!. . . .  
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Restoration 

Following remediation of contaminated materials in Operable Unit 2, existing equipment, slabs, and 

roadways would be decontaminated and demolished. Excavated areas would be backfilled with clean 

soil and caps constructed. Remediation workers would be placed at risk from exposure to 

contaminated materials and mechanical hazards associated with these activities. The exposures and 

intakes from decontamination of equipment and materials would be only a fraction of those 

encountered during excavation and have therefore not been specifically evaluated. 

. 

On-Site Waste TransDortation 

All alternatives would require the transportation of contaminated materials by truck. Remediation 

workers (truck drivers) would be at risk from direct radiation and mechanical hazards (Le., accidents) 

incurred when driving the truck. Note that inhalation risks have been considered as part of 

excavation activities. 

Waste Storage 

Wastes would be stored in silos pending disposition, and therefore the silos would pose a external 

radiation hazard to workers. Silos would be used for Alternatives 3 and 6 only. 

C.2.2.3 Receptors Impacted 

Remedial action risks are lifetime cancer risks associated with the exposure to chemical carcinogens 

and ionizing radiation, toxic effects associated with noncarcinogenic chemicals, and direct physical 

injuries associated with construction and transportation activities. This risk assessment estimates risks ' 

from exposures to three groups of individuals: remediation workers, nonremediation workers, and 

the general public. These remedial action receptors were selected for the Operable Unit 2 FS based 

on EPA comments on the Operable Unit 1 FS, which included the addition of a remedial worker. 

i 

/ 

On-Propertv Remediation Workers 

On-property remediation workers would be placed at risk through their direct participation in 

remedial activities. They may be exposed to contaminated materials either through routine operations 

or accidents. Remediation workers would be subject to mechanical hazards while relocating 

contaminated soil and while constructing or operating the physical plant performing the remediation. 
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On-Prouertv Nonremediation Workers 
On-property nonremediation workers include all other workers on the FEMP. These workers include 

the administrative and clerical staff of the Fernald Environmental Restoration Management Company 

(FERMCO) and its subcontractors, and workers at sites adjacent to the remediation effort. 

Nonremediation workers would be at potential risk from exposure to airborne COCs released during 

remedial activities. They are not considered to be subject to an increased level of mechanical hazards 

and would be too far away from the contaminated soil to receive significant external radiation 

exposure from soil. 

Off-Prouertv Remediation Workers._ 

Off-property remedial workers are envisioned to be the train crew and rail workers who would 

transport the FEMP waste to off-site disposal facilities. The magnitude of impact to these receptors 

depends on the level of COCs in the transported waste, the degree of shielding provided by the rail 

cars, the receptor's proximity to the rail cars, and the duration of transport, including stops. 

Near-Prouertv Public \ 

For those scenarios in which contaminants would be dispersed in the air and carried to the FEMP site 

boundary, members of the public are assumed to be located at the fenceline. 

Public Alone: the Transuortation Route 

For transportation scenarios, the off-property general public are those who live along the transport 

route. The magnitude of impact to the off-property general public depends on the level of COCs in 

the transport containers, the receptor's proximity to the rail cars, the duration of transport (including 

stops), and the severity of potential accidents. The public along the transportation route would be 

exposed to direct radiation as the train passes by. Members of the public would potentially'inhale 

radionuclides and be exposed to external radiation from air and ground contamination following a 

postulated transportation accident. 

C.2.2.4 Remedial Risk Conceutual Models 

This section presents the detailed conceptual models developed to describe the remedial risk for each 

of the four alternatives outlined in Section C.2.2.1. Figure C.2-9 represents the remedial exposure 

'. -- ; f j (  , j ': 
3. i 
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D under Alternative 2 - Consolidation and Capping. Figure C.2-10 illustrates the remedial exposure for 

Alternative 3 - Excavation and Off-site Disposal. Figure C.2-11 presents Alternative 6 - Excavation 

and On-site Disposal with Off-site Disposal of Fraction Exceeding WAC. No conceptual model is 

presented for Alternative 1, which has no remedial activities. 

C.2.3 

The conceptual models developed for residual risk have the same function and follow the same 

principles as the models for remedial risk (Section C.2.2). Both types are used to analyze exposure 

routes and receptors, focusing on those pathways and sources that drive the potential impacts to 

human-health risk and screening out other exposure pathways that are likely to pose minor risks. 

Figure C.2-12 presents the general flow of the residual risk conceptual models. As shown in the 

figure, the models trace the exposure pathways from the residual sources through the release 

mechanisms and exposure routes to the affected receptors. The models also indicate which exposure 

routes are carried through the quantitative risk assessment for each receptor under varying 

postremediation uses. 

DEVELOPMENT OF RESIDUAL RISK CONCEPTUAL MODELS 

(sectlon C.2.3.1) (Sedlon C23.2) (Section C.2.3.2) 

FIGURE (2.2-12 
FLOW OF RESIDUAL RISK CONCEPTUAL MODEL 

(ALL ALTERNATIVES) 

I 

Section 2.3.1 presents a discussion of residual contaminant sources. Section 2.3.2 provides the land- 

use scenarios assumed for the Operable Unit 2 subunits. Section 2.3.3 gives a detailed description of 

each receptor and their routes of exposure used in the residual risk assessment. Section 2.3.4 

presents the detailed residual risk conceptual models for each of the four alternatives. 

C. 2.3.1 Residual Risk Sources 

This FS risk assessment evaluates the human-health risks associated with residual COCs for each of 

the five subunits in Operable Unit 2. The extent of this residual contamination will vary according to 

the selected alternative. Figures C.2-1 through C.2-4 (Section C.2.1) illustrate the postremediation 
B 
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site conditions for each of the four alternatives. Based on these four alternatives, the sources of 

residual contaminations are limited to: 

0 

0 Capskovers for on-property contaminant 
0 

Residual soil and groundwater contamination 

Materials deposited in any on-site disposal cell 

C.2.3.2 Residual Risk Land-Use Scenarios 

Two future land-use scenarios were evaluated for residual risk, federal ownership and private 

ownership. Section 10.0 of the RAWPA specifies the evaluation of both scenarios. A brief 

description of each follows. 

Federal Ownership 

Under this land-use scenario, the federal government would maintain ownership of the property, 

provide access controls, and restrict future residential, farm, and industrial use. 

include an off-property farmer and child and an expanded trespasser. This scenario assumes that a 

farm family lives immediately adjacent to the FEMP property boundary and is exposed through 

groundwater and surface soil pathways. 

Potential receptors 

Private Ownership 

Under this land-use scenario, there would be neither access controls nor continued federal ownership 

to restrict land use. Therefore, it is assumed that FEMP land use may revert to residential and 

farming uses. For this FS risk assessment, a family is assumed to reside on and farm the Operable 

Unit 2 property. Increased erosion as a result of the farming activities is accounted for by the 

analysis of exposures to the major runoff-receiving water body, the Great Miami River. A farm 

family is also assumed to be living and farming immediately adjacent to the FEMP property 

boundary. This scenario would include exposure routes that require development time such as 

establishing a home and farm operations on property. 

C 2 . 3 . 3  Receptors Impacted 

This section presents the human receptors on or in the vicinity of the FEMP who have been identified 

in the RAWPA and the Operable Unit 2 RI under future land-use conditions. These populations have 

been examined to determine if they have the potential for significant exposure to COCs under future 

site conditions. Those populations determined to present a reasonable possibility of significant 
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B exposure based on postremediation site conditions have been retained for examination in this FS 

(Table C.2-2). The following paragraphs provide details on the nature of the receptors and their 

pertinent exposure pathways. 

On-Prouertv Resident Farmer (Ingests Great Miami Aauifer Water). Consistent with the RME 

concept and to ensure the estimated risk values protect human health and the environment, it was 

assumed that the remediated FEMP site could revert to residential and agricultural uses in the future 

and that an adult farmer could reside on the site after it is remediated. Potential exposures to this 

receptor may be caused by residual contamination from remediated subunit footprints, and/or leachate 

from the disposal cell. 

Exposure pathways examined for this receptor include growing food, tending livestock, and 

performing general farm work. These activities may result in direct exposure to residual site 

contamination through the consumption of contaminated produce, dairy products, and meat; ingestion 

of contaminated water from the Great Miami Aquifer; ingestion of, dermal contact with, and direct 

radiation from residual contaminated soil; and inhalation of gases, vapors, and dust. The selected 

RME locations for this receptor are presented in Section C.5.2. B 
On-Prouertv Resident Farmer (Ingests Perched Water). This receptor addresses the potential 

additional exposure incurred by the on-property resident farm adult if the water source is the perched 

water. The exposure pathways examined.for this receptor are the same as those for the on-property 

farmer (both ingest water from’the Great Miami Aquifer). The selected RME location is presented in 

Section C.5.2. 

On-Prouertv Resident Farm Adult (Central Tendency). This receptor addresses the potential exposure 

incurred by the on-property resident farm adult using slightly less conservative, central-tendency 

exposure parameters. Exposure pathways examined include growing food, tending livestock, and 

performing general farm work. These activities may result in direct exposure to 
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TABLE C.2-2 

RECEPTORS EVALUATED FOR OU2 RESIDUAL RISK 

Receptors Federal Ownership Private Ownership Comments 
Expanded Trespasser Yes No Composite adultkhild who 

illegally uses site 
Off-Property Farmer Yes 
Off-Property Child Yes 
On-Property Resident No 
Farmer (GMA) 
On Property Resident No 
Fanner Perched 
Water 

On-Property Resident No 
Child 

Yes 
Yes 
Yes Ingests groundwater from 

Great Miami Aquifer 
Yes Ingests perched water 

/ 

Yes Ingests groundwater from 
Great Miami Aquifer 

residual site contamination through the consumption of contaminated produce, dairy products, and 

meat; ingestion of contaminated water from the Great Miami Aquifer; ingestion of, dermal contact 

with, and direct radiation from residual contaminated soil; and inhalation of gases, vapors, and dust. 

The inclusion of a central-tendency analysis does not significantly reduce the overall health risks for 

the adult farm receptor. An examination of the impact of including central-tendency parameters in the 

calculation of on-property farm adult risks has indicated that a reduction of approximately a factor of 

3 can be achieved. This reduction is mainly due to the slight reduction in exposure duration (350 

versus 275 days) and minor reductions in the individual pathway contact rate. 

Because of the postremediation setting of the residual risk assessment, all exposure parameters have 

been estimated. The uncertainty’ inherent in all FS exposure estimates makes the additional 

uncertainty of central tendency inappropriate. In addition, recent discussions with EPA Region V 

have led to requests for exposure parameters with more conservatism than those previously used to 

describe the FS RME receptors. Therefore, a central-tendency analysis was not evaluated for this FS 

risk assessment. 

On-ProDertv Resident Farm Child. Young children (age 1 through 6) living on the property would 

form a subpopulation of concern, because they may be more sensitive to a given exposure than are 

C-2-25 
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.. B adults. A young child residing on the remediated FEMP could be exposed directly to residual site 

contaminants remaining in soils, and could inhale gases, vapors, and dust. In FS risk calculations, 

this hypothetical child of the on-property resident farmer is assumed to come in direct contact with 

residual soil, receive external radiation, drink Great Miami Aquifer water from an on-property well, 

and consume vegetables, fruit, meat, and dairy products produced on property. The selected RME 

locations of this receptor are presented in Section C.5.2. 

Off-Prouertv Resident Farmer. The inclusion of a farmer, assumed to live immediately adjacent. to 

the remediated FEMP property boundary, was determined to be highly likely based on current 

conditions and has therefore been included in this risk assessment. The major concern for this 

receptor is the exposure received from regular use of water from the Great Miami Aquifer (for 

drinking and agricultural uses). This farmer could also be exposed to COCs from remote on-property 

residual sources, and/or COCs carried by the wind as gases, vapors, and dust. However, he would 

not be exposed through dermal contact or receive external radiation from on-property soil. The 

selected RME locations of this receptor are presented in Sections C.5.1 and C.5.2. 

B Off-Prouertv Resident Farm Child. This hypothetical child (age 1 through 6) of the off-property 

resident farmer is assumed to have the same diet as the parent. This child could also be exposed to 

COCs from remote on-property residual sources, and/or COCs carried by the wind as gases, vapors, 

and dust. The selected RME locations are presented in Sections C.5.1 and C.5.2. 

Exuanded Tresuasser. The expanded trespasser is a composite adult/child who illegally uses the site 

for recreational purposes. This hypothetical individual is assumed to roam about the operable unit 

despite continued government ownership. Exposure pathways include inhalation of fugitive dusts, 

volatile organics, and gases, dermal contact with and incidental ingestion of site soil, and exposure to 

direct radiation while on site. 

0 

Homebuilder. The homebuilder receptor was originally considered for evaluation based on exposure 

to subsurface soils during 'the construction of a residence. After remediation, the subsurface soil 

concentrations would be the same as the surface soil concentrations which impact the RME on- 

property resident farmer. Due to greatly reduced exposure duration and pathways (as well as the 

identical soil concentrations) for the homebuilder receptor, a less conservative evaluation of risk ) 
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4 would have been generated when compared to the resident farmer. Therefore, the homebuilder was 

not evaluated in this risk assessment. 

Great Miami River User. This scenario was designed to evaluate surface water impacts to the Great 

Miami River and the exposures incurred during the activities of an off-property receptor who 

frequently uses the Great Miami River for recreational, residential, and agricultural purposes. 

Residual soil concentrations would be significantly below the level necessary to impact the Great 

Miami River (see Section 2.0 of this FS). Therefore, the Great Miami River was not evaluated in 

this risk assessment. 

C.2.3.4 Residual Risk ConceDtual Models 

Residual conceptual models were developed for each of the four alternatives under federal and private 

ownership, except for Alternative 2. Under Alternative 2, no private ownership scenario is 

envisioned because the alternative would require upkeep and maintenance. The conceptual models 

present the primary source, release mechanisms, exposure media and pathways, and receptors 

evaluated for this FS risk assessment. Figures C.2-13 through C.2-19 present the conceptual models 

developed for residual risk. 

(2.2.4 ASSUMPTIONS FOR ANALYSIS OF REMEDIAL ACTION 
AND RESIDUAL RISKS 

The assumed scope of analysis, exposure parameters, pathways, and receptors, the extent and type of 

remedial activity, the COCs, and other factors establish the complexity and usefulness of the results 

of any risk evaluation. The following discussion highlights the key assumptions used to develop the 

risk assessment analyses. 

C.2.4.1 AssumDtions for Analvsis of Remedial Action Risks 

The assessment of remedial action risks requires numerous assumptions for each element of the 

assessment, including exposure scenarios, receptors, exposure models, and exposure parameters. The 

assumptions are listed below: 
- .  
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2. 

3. 

4. 

5. 

6. 

7 .  

8. 

9. 

10. 

11. 

12. 

During excavation and other soil handling activities, remediation workers are subject to 
airborne contamination, both by inhalation and immersion, based on dust loading levels 
and soil concentrations. They are also subject to direct physical injury from, for 
example, a heavy-equipment accident. 

During excavation, remediation workers monitoring soil contamination levels are 
exposed to a small fraction of the contaminated air or radiation. While personnel 
protective equipment (PPE) will be used to meet ALARA guidelines, it cannot be 
assumed to eliminate all exposures. For bounding purposes, no credit is assumed for 
PPE . 

At the end of excavation, remediation workers monitoring soil contamination levels are 
exposed to contaminated soil at soil action levels. The monitoring is assumed to take 
place at the end of remediation when the levels are at or near the action levels. 
Exposures and/or intakes are only a fraction of those encountered during excavation. 

During all activities of a given remedial alternative (i.e., excavation, drying, on- 
property disposal, transportation, and restoration), the mechanical injury rate is 
constant. The only exceptions are for truck drivers and train crews, whose injury rates 
are specific to their operations. 

All radiation exposureshntakes are bounded by the excavation activities. 

During restoration, the only risks are associated with mechanical hazards since 
backfilling will cover any residual contamination. Backfilling will use only clean soils. 
Direct radiation constitutes only a small fraction of the amount received during 
excavation. 

,While waste is being placed in the on-site disposal cell, remediation workers will not 
receive exposures in excess of those occurring during excavation activities. 

Operators of the dryer are not subject to mechanical hazards, since most of their 
operations involve remote handling equipment. 

Impacts from the on-property transport and temporary stockpiling of waste material are 
not specifically evaluated. It is assumed that such impacts are bounded by excavation 
impacts. 

There are no ingestion pathway risks associated with transportation accidents. 

It is assumed that for Alternative 3, segregation of wastes for on-site and off-site 
disposal results in a factor of 2 increase in soil concentration for off-site shipment and 
silo storage. 

On-site truck drivers are assumed to be exposed to a full truck load, at a maximum 
concentration for 6 hours per day, for direct radiation evaluations. 
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The evaluation of exposures from materials stored in silos prior to off-site shipment 
were made assuming that a worker is exposed to fully loaded silos which are located 
20 feet above the ground surface, for direct exposure calculations. 

Direct radiation exposure of workers to loaded gondolas assumes that a worker is 
standing between two fully loaded gondolas containing the concentration as described 
in Assumption 12. 

C.2 .4 .2  AssumDtions for Analvsis of Residual Risks 

The evaluation of residual risks remaining after Operable Unit 2 remediation requires numerous 

assumptions regarding future land use, receptors, exposure scenarios and exposure parameters. The 

following assumptions have been adopted from EPA guidance documents or are the result of 

agreements between the FEMP and EPA. 

1. Two future land-use scenarios are considered:, federal ownership with access controls, 
and private ownership with a residential farm family on the property. 

2. For the case of federal ownership with access controls, evaluated receptors include an 
off-property farmer and child and an expanded trespasser. ' 

3. For the case of future private ownership, evaluated receptors' include an on-property 
resident farmer and child, off-property farmer and child, and a perched water user. 

The on-property farmer and child are part of a family living on the Operable Unit 2 
site, growing crops and raising dairy and beef cows, and using groundwater for routine 
household and agricultural purposes. 

4 .  

5 .  The off-property farmer and child are part of a family living and actively farming 
adjacent to the FEMP site boundary. Exposure to COCs is through groundwater and 
resuspended surface soil pathways. 

6 .  The expanded trespasser occasionally visits the Operable Unit 2 property for hiking, 
roaming, or bird watching. Activities such as jogging, biking, or ball playing are not 
feasible because administrative controls will prevent development of the land. 

7. The adult and child exposure periods (70 years and 0 to 6 years, respectively) are 
included in the residual risk analysis. The FEMP has agreed with the EPA to use a 
70-year exposure period for adult residential exposure because residents in the Fernald 
area tend to remain in the area for their lifetimes. 

COCs were chosen based on Operable Unit 2 FU baseline risk assessment results. 
Constituents with a greater than l o 6  incremental lifetime cancer risk (ILCR) or hazard 
quotient (HQ) of greater than 0.2 by all combined exposure pathways are considered 
COCs. 

8. 

9. Groundwater COC input concentrations for the residual risk assessment are based on 
groundwater modeling, not ambient sampling data. 
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10. Chronic reference doses (RfDs) are used for ail risk calculations. 

11. No exposure pathways are eliminated due to the presence of clean backfill. 

12. The impact of Operable Unit 2 residual contaminant sources on perched groundwater in 
the sand lens-beneath the waste pits (perched groundwater) and groundwater in the 
Great Miami Aquifer is included in the Operable Unit 2 residual risk evaluation. By 
agreement with the EPA, existing groundwater contamination is considered part of 
Operable Unit 5. 
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C.3.0 EXPOSURE QUANTIFICATION METHODOLOGY 

This section presents the equations used to quantify the magnitude of exposure expected to result from 

all reasonable exposure pathways at Operable Unit 2. The calculations reflect changes in the risk 

assessment methodology resulting from revisions to the RAWPA (DOE 1992) and comments received 

from the EPA and OEPA on the Operable Unit 1, 2, and 4 RUFS risk assessments. 

\ .  

Section C.3.1 presents the exposure models for remedial action risks, while Section C.3.2 covers 

residual risks. Parameters and equations are drawn from the RAWPA unless noted otherwise. The 

exposure parameters used to model remedial action and residual risks are presented in Section C.3.3. 

Source terms (e.g., soil or air concentrations) are presented in Section C.5.1 (for remedial action risks) 

and Section C.5-2 (for residual risks). 

I 

C.3.1 

This section presents the exposure models used to estimate the Operable Unit 2 remedial action risks. 

The section has been divided into subsections for each remedial/action exposure mode combination 

described in the remedial action conceptual models (Section C.2.2). 

EXPOSURE MODELS FOR REMEDIAL ACTION RISKS 

C. 3.1.1 ExcavatiodDirect Radiation 

During excavation, the remediation worker would be exposed to direct radiation from radionuclides in 

the soil. The 95 percent UCL subsurface soil COC concentrations, as defined in the Operable Unit 2 

RI report (DOE 1994a), were used to calculate exposure doses. The majority of excavated material 

consists of subsurface soil. Direct radiation were calculated using the MICROSHIELD computer code 

(see Section C.5.1.2 for details). Direct radiation exposure is a function of the soil concentration, 

effective soil depth, exposure duration, and soil density. The code accounts for both buildup and self- 

shielding. Output is an effective dose equivalent in mrem, for each radionuclide identified as a COC. 

. 

C.3.1.2 ExcavatiodDirect Phvsical Iniurv 

The hazards from direct physical injury are calculated using risk factors from the DOT database, in 

terms of injuries and fatalities per hour or mile. These are discussed in detail in Section C.6.1. 
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C.3.1.3 Excavation/Immersion 

Immersion dose rates were evaluated using the MICROSHIELD computer code (see Section C.5.1.2 

for details). The immersion dose is a function of the soil concentration, the dust loading, and the 

radionuclides. The output is a dose rate in mrern/hr for each activity, which is multiplied by the 

number of hours of exposure. 

The concentration of a radionuclide in air is based on a dust-loading factor for soil and the 

concentration of the radionuclide in the soil. The following equation provides the expression for the 

air concentration of the i"' radionuclide. This concentration in soil is the 95 percent UCL of subsurface 

soils. 
(C.3-3) 

where 

Ca,i = air concentration for radionuclide i (pCi/m3), 
DL 
.G,i = concentration of contaminant in soil (Table C.5-4). 

= dust-loading factor for coktruction (g of soil/m3 of air)(Table C.3-l), and 

C.3.1.4 Excavation/Inhalation 

The intake of radionuclides by a remediation worker is given by: 

Ia,i - - (C,,i)(IR)(ED)(EF)(ET) 

(C.3-5) 

where 

1a.i = intake from inhalation for radionuclide i, pCi 
Ca,i = Concentration in air of radionuclide i (pCi/m3), 
IR = Inhalation rate, (m3/hr) 
ET = Exposure time, (hdday) 
EF = Exposure frequency, (day/yr) 
ED = Exposure duration, (yr) 

The concentration of a radionuclide is given in Equation C.3-3. The intake from inhalation as a result 

of exposures to airborne chemical contaminants is calculated as follows: 
__ 
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where 

I," = intake from air of chemical conthinant n (mg/kg/day), 
IR = receptor specific inhalation rate (m3/h)(Table C.11-1 through 12), 
Ca," 
T, 
BW = body weight (kg)(Table C.3-l), and 
AT 

= concentration of chemical contaminant n in air (mg/m3)(Table C.5-5), 
= receptor specific exposure at time (h)(Table CAI-1 through 12), 

= average time (d); for noncarcinogens, AT equals (ED)(365 d/y); 
for chemical carcinogens, AT equals (70y)(365 d/y)(Table C.3-1). 

C.3.1.5 Dwing/Direct Physical Iniuw 

Mechanical hazard impacts were calculated identically to the impacts for the Excavation/Direct Physical 

Injury pathway. The only difference is the total person hours for constructing the drying facility. 

C.3.1.6 DwindInhalation and/or Immersion 

A Gaussian plume dispersion model was used to estimate the concentration at the receptor location. 

The concentrations in air as a result of dryer activities are located in Table C.5-10. Immersion doses 

for remedial workers are provided in Table C.5-12. Dose equivalent intake from VOCs were 

calculated as described for the Excavationhhalation Equation C .3-6. 

C.3.1.7 Transportation 

The magnitude of the transportation impacts was calculated by the RADTRAN 4 computer code (see 

Section C.5.2). 

A detailed discussion of the transportation impacts, including the risk factors used, is contained in 

Section C.6.1. 

Mechanical hazards are based on miles traveled. 

Risks to package handlers were assessed similarly to other remediation workers. Dose rates were 

calculated by MICROSHIELD, and for mechanical hazards, time variables were used for the person 
4 

hours worked loading trains. 

C.3.1.8 On-ProDertv DisposaVDirect Physical Iniury 

Mechanical hazard impacts were calculated identically to the impacts for the Excavation/Direct Physical 

Injury pathway (Section C.3.1.2). The only difference is the total person hours worked. 
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Restoration/Direct Phvsical Iniury 

Mechanical hazard impacts were calculated identically to the impacts for the ExcavatiodDirect Physical 

Injury pathway (Section C.3.1.2). The only difference is the total person hours worked. 

C.3.2 

To quantify risk as a result of residual COCs. several equations were used. This section presents the 

equations used according to exposure media. All parameters and equations were taken from the 

RAWPA and the Supplemental Guidance to RAWPA unless otherwise noted. The exposure media 

considered for residual risks are groundwater, air, and soil. Exposures from sediment are included in 

the group detailing the soil exposure pathways. Exposure to surface water is not a viable pathway to 

potential Operable Unit 2 receptors and is therefore not provided for discussion in this section. 

Equations for quantifying risk through the food pathway (e.g., ingestion of vegetables, fruit, milk, and 

meat) are provided. The development of concentration terms for air, groundwater, soil, and food 

products are presented in Section C.5.2. These concentrations were used to quantify intake. The 

parameters used in the following equations are provided in Tables C.3-2 and 3 or the Tables in C.111. 

EXPOSURE MODELS FOR RESIDUAL RISKS 

C.3.2.1 Air ExDosure from Inhalation 

The amount of a COC a receptor takes in as a result of respiration is determined using the 

concentration of the chemical in the air. Equations 7-5 and 7-6 from the RAWPA were used to 

quantify intake from the inhalation pathway. These equations are as follows: 

(radionuclides) .Iai = (Cai)(IR)(EF)(ED) (C .3- 1 0) 

where 

Iai = 
cai = 
IR = 
EF = 
ED = 
BW = 
AT = 

(chemicals) Iai = (C,J(IR)(EF)(ED)/(BW)(AT) 

intake from inhalation (pCi or mg/kg/d), 
concentration in air (pCi/m3 or mg/m3), 
inhalation rate (m3/d), 
exposure frequency (d/y), 
exposure duration (y), 
body weight (kg), and 
averaging time (d); for noncarcinogens, AT equals (ED)(365 d/y); 
for chemical carcinogens, AT equals (70)(365 d/y). 

(C.3-11) 
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) C.3.2.2 Groundwater Exposures 

This section discusses the quantification methodologies used to evaluate groundwater exposures. 

Exposure routes for exposure to groundwater include ingestion, inhalation, and dermal contact. 

Ingestion of Drinking Water 

Ingestion of contaminated drinking water can be a major contributor to environmental intake of COCs. 

An estimate of intake from drinking water was calculated from Equations 7-3 and 7-4 of the RAWPA. 

The intake equations are: 

(radionuclides) Iwi = (Cwi)(IR)(EF)( ED) 

(chemicals) Iwi = (C,,)(IR)(EF)(ED)/(BW)(AT) 

(C.3- 12) 

(C .3- 13) 

where 

Iwi 
Cwi = i"' concentration in water (pCi/l or mg/l), 
IR = ingestion rate (Vd), 
EF = exposure frequency (d/y), 
ED = exposure duration (y), 
BW = body weight (kg), and 
AT = 

= intake of i"' contaminant from drinking water (pCi or mg/kg/d), 

averaging time (d); for noncarcinogens, AT equals (ED)(365 d/y) [EPA 1991al); 
for chemical carcinogens, AT equals (70 y) (365 d/y). 

b 

Dermal Contact 

The estimation intake of total uranium in water via absorption though the skin was estimated using the 

concentration of the chemical in the water source evaluated. The dermal absorption pathway was 

evaluated for adults and children. The amount of a chemical taken into the body upon exposure via 

dermal contact is referred to as an absorbed dose. The absorbed dose for total uranium can be 

calculated using EPA's dermal guidance (EPA 1989a. EPA 1992b, and EPA 1993d): 

where 

I W S  = intake though skin from showering (mg/kg/d), 
DA,,,,, = absorbed dose. per event (mg/cm2/event), 
SA = surface area (cm2), 
EF . = exposure frequency (d/y), 

' ED = exposure duration (y), 

b 

FEWOUZFSITDOIAPPC-3 .TXT/February 15, I995 2:28pm c-3-5 

(C. 3- 14) 



FEMP-OU02-6 FINAL 
March I ,  1995 

BW = body weight (kg), and 
AT = averaging time (d); for carcinogens, AT equals (ED)(365 d/y) [EPA 1989al; for 

chemical carcinogens, AT equals (70y)(365 d/y). 

DAW, can be calculated for inorganics as: 

where 

(C. 3- 15) 

C” = concentration of COC in the source (mg/l), 

CF 
ET = exposure time (h/d) 

= 
= 

COC-specific permeability constant 10” (cm/h), 
unit conversion factor 10” (L/cm3) 

I(p 

C. 3.2.3 Soil and Sediment Exposures 

The following sections discuss the quantification methodologies used to evaluate soil and sediment 

exposures. 

Incidental Ingestion of Soil or Sediment 

Evaluation of the soil/sediment ingestion pathway was performed using Equations 7-7 and 7-8 from the 

RAWPA: 

(radionuclides) Isi = (C,,)(IR)(FI)(EF)(ED) ’ ‘(C.3-16) 

(chemi cals)I,, = (C,J(IR) (CF)( FI)( EF) (ED)/(B W) (AT) (C .3- 17) 

\ 

where 

Isi 
Csi 
IR 
CF 
FI 
EF 
ED 
BW 
AT 

intake from soil or sediment for COC i (pCi or mg/kg/d), 
concentration of COC i in soil or sediment (pCi/kg or mg/kg), 
ingestion rate (kg/d) (mg/d), 
conversion factor kg/mg, 
fraction ingested from contaminated source (unitless), 
exposure frequency (d/y) , 
exposure duration (y), 
body weight (kg), and 
averaging time (d); for noncarcinogens, AT equals (ED)(365 d/y); 
for chemical carcinogens, AT equals (70 y)(365 d/y). 4 
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1 Dermal Contact with Soil or Sediment 

Dermal absorption may also occur upon contact with contaminated soil and sediment and was calculated 

using Equation 7-25 of the RAWPA: 

AB,, = (C,J(CF)(SA)(AF)(ABS)(ED)(EF)/(BW)(AT) - 
where 

(C.3- 18) 

AB,, = 

SA = 
AF = 
ABS = 
CF = 
ED = 
EF = 
BW = 
AT = 

c,, = 
amount of i" COC absorbed during contact with soil or sediment (mg/kg/d), 
concentration of i" COC in soil or sediment (mg/kg), 
skin surface area available for contact (cm2/event), 
skin adherence factor (mg/cm2), 
absorption factor (unitless), 
conversion factor ( kg/mg), 
exposure duration (y), 
exposure frequency (event/y), 
body weight (kg), and 
averaging time (d); for noncarcinogens, AT equals (ED)(365 d/y); 
for chemical carcinogens, AT equals (70 y/lifetime)(365 d/y). 

Dermal absorption is not a significant pathway for radionuclides because penetration through the skin is 

minimal (EPA 1992b). Therefore, radionuclides were not quantified under this exposure pathway: 1 
\ 

Direct Radiation Exposure 

Since the publication of the RAWPA, the EPA has published a new set of slope factors. Changes in 

these slope factors require the use of a different equation to calculate risks resulting from direct 

radiation exposures from soils than the one originally presented in the RAWPA. The new equation is: 

DE = (C,)(ED)(EF)(CF)[(ET,,J( l-SJ + (ET,& 1-So)] (C .3- 19) 

where 

DE 

ED 
EF 
ET, 

CS 

ET,, 
si ' 

s o  

CF 

direct radiation exposure (pCi-y/g), 
concentration in surface soil (pCi/g), 
exposure duration (y), 
exposure frequency (d/y), 
exposure time indoors on-property (h/d), 
exposure time outdoors on-property (hid), 
indoor shielding factor (0.5, from RAWPA), 
outdoor shielding factor outdoors, (0, assumes no shielding), and 
1/8760 y/h. 
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C.3.2.4 Food Products Exuosure 

This section presents the methodologies used to quantify intake through the food pathways (ingestion of 

vegetables, meat, and milk). 

Ingestion of Vegetables 

Evaluation of the vegetable ingestion pathway was performed using Equations 7-15 and 7-16 from the 

RAWPA: 

(radionuclides) Ii, = (Civ)(IR)(ED)(EF)(FI) (C.3-20) 

(chemicals) I, = (C,)(IR)(FI)(EF)(ED)/(BW)(AT) (C.3-2 1) 

where 

I, = 
ci, = 
IR = 
FI ,= 
EF = 
ED = 
BW = 
AT = 

intake from vegetation (pCi or mg/kg/d), 
total concentration of COCs in vegetables or fruit (pCi/kg or mg/kg), 
ingestion rate (kg/day) . 

fraction ingested from contaminated source (unitless), 
exposure frequency (d/y), 
exposure duration (y), 
body weight (kg) 
averaging time (d); for noncarcinogens, AT equals (ED)(365 d/y); 
for carcinogens, AT equals (70-year lifetime)(365 d/y). 

Ingestion of Meat and Milk 

Evaluation of the meat and milk ingestion pathway was performed using Equations 7-19 and 7-20 from 

the RAWPA: 

(radionuclides) IAi = (CAJ(IR)(ED)(EF)(FI) 

(chemicals) 1,; = (C,,)(FI)(EF)(ED)(BW)(AT) 

where 

(C. 3-22) 

(C.3-23) 

.IAi = 
CAi = 

IR = ingestion rate (l/d for milk; kg/d for beef) 
EF = exposure frequency(d/y) 

intake from COC in animal product (pCi or mg/kg/d), 
concentration of i"' COC in the animal product (pCi/l or mg/l for milk, pCi/kg or mg/kg 
for beef) 
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B ED = exposure duration (y), 
FI = fraction ingested from contaminated source (unitless) 
BW = body weight (kg), 
AT = averaging time (d); for noncarcinogens, AT equals (ED) (365 d/y); 

for carcinogens, AT equals (70-year lifetime)(365 d/y). 

C.3.3 EXPOSURE PARAMETERS . 

.Exposure parameters used in the remedial action and residual exposure models are summarized in the 

following sections. The RAWPA is the primary source for these values; other values were used in 

accordance with EPA and/or DOE guidance. 

C.3.3.1 ExDosure Parameters for Remedial Action Risks 

This section presents parameter values for the remedial action risk models (Section C.3.1). Each 

presentation includes the parameter, its value or values, units, and reference. ’Many of the parameter 

values are from the RAWPA. 

Table C.3- 1 presents most of the noncontaminant-specific parameters. Toxicity values are presented in 

Section C.4.0. Exposure point concentrations are presented by receptor in Section C.5.1. B 
TABLE C.3-1 

NONCONTAMINANT-SPECIFIC EXPOSURE PARAMETERS 
FOR REMEDIAL ACTION RISK 

Parameter Value Unit Reference 

Effective Soil Depth - ESD 
Dust Loading (Remediation Worker) - 
DL 

Average Soil Density for FEMP - p 

Soil Density For Shielding 
Inhalation Rate - IR (Remediation)a 
Inhalation Rate - IR (Off-property 
Individual) 

Body Weight - BW 
Averaging Time - AT (Carcinogens) 
Mean wind speed - Urn D 

1 

6 x lo4 

1.7 x lo6 

1.5 x lo6 
2 

0.83 
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70 
25550 

4.6 

m 
g/m3 

g/m3 
g/m3 

m3/hr 
m3/hr 

kg 
days 

d s e c  

DOE 1988a 
RAWPA 

RAWPA 

RAWPA 
RAWPA 

RAWPA 
RAWPA 
RAWPA 
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C.3.3.2 Exuosure Parameters for Residual Risks 

This section presents parameter values for the residual risk models (Section C.3.2). Each presentation 

includes the parameter, its value or values, units, and reference. Many of the parameter values are 

from the RAWPA. 

Table C.3-2 presents the exposure parameters for potential receptors of residual risk under the federal 

ownership scenario. Table C. 3-3 presents the exposure parameters for potential receptors of residual 

risk under private ownership. Table C.3-4 presents the chemical-specific calculated dermal absorbed 

dose values for dermal soil exposures. 

4 
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TABLE C.3-2 

PARAMETERS USED FOR RESIDUAL RISK 
WITH FEDERAL OWNERSHIPtb 

RME Receptor 
_ _ _ _ _ _ ~ ~  ~ 

Off-Property Resident Farm Expanded Trespasserb 

Exposure Pathway Adult Child Years Years 

Inhalation of Particulates 
IR (m3/hr) 0.83 0.5 0.5 0.83 

EF (d/yr) 350 350 110 40 
ED (yr) 70 6 12 30 
BW 0%) 70 15 43 70 
AT Noncancer (d) 25550 2190 4380 10950 
AT Cancer (d) 25550 25550 25550 25550 

Childhood Adulthood 

ET (hrld) 24 24 2 i 

C, (mg/m' or pCi/m3) csv csv csv csv 

Drinking Water Ingestion 
IR (Ild) 
FI (unitless) 
EF (d/yr) 
ED (yr) ) BW (kg) 
AT Noncancer (d) 
AT Cancer (d) 
C, (pCi/l or mg/l) 

Incidental Ingestion of Soil 
IR (mdd) 
FI (unitless) 
EF (d/yr) 
ED (yr) 
BW (kg) 
AT Noncancer (d) 
AT Cancer (d) 
CF-Chem (kg/mg) 
C, (mg/kg or pCi/g) 

Dermal Contact with Soil 
SA (cm') 
AF (mg/cm*/d) 

'ABS (unitless) 
EF (dlyr) 
ED Olr) 
BW (kg) 
AT Noncancer (d) 

CF-Chem (kglmg) 
1 AT Cancer (d) 

c, (mg/kg) 

2 
1 

350 
70 
70 

25550 
25550 
csv 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

C-3- 1 1 

I 
1 

350 
6 

15 
2190 

25550 
csv 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
1 

NA 
NA 
NA 
NA 
NA 
NA 

100 
.125 
110 
12 
43 

4380 
25550 

1 x 10" 
csv 

1 
csv 
110 
12 
43 

25550 
1 x 106 

csv 

4380 . 

NA 
1 

NA 
NA 
NA 
NA 
NA 
NA 

100 
.125 

40 
30 
70 

10950 
25550 

1 x 10" 
csv 

5750 
1 

- csv 
40 
30 
70 

10950 
25550 

1 x 106 
csv 
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TABLE (2.3-2 
(Continued) 

- RME Receptor 
Off-Property Resident Farm Expanded Trespasserb 

Exposure Pathway Adult Child Years Years 
Childhood Adulthood 

Direct Radiation Exposure 
ET Indoors (hrld) 
ET Outdoors(hr/d) 
EF  (dlyr) 

SH Indoors (unitless) 
SH Outdoors (unitless) 
CF (yr/hr) 

E D  W) 

c, ( P C W  

Ingestion of Home Produced Meat 

FI (unitless) 
E F  (dlyr) 
ED W )  
BW (kg) 

IR o d d )  

AT Noncancer (d) 
AT Cancer (d) 
Cia (mg/kg or pCi/kg) 

Ingestion of Milk 
IR (Vd) 
FI (unitless) 
EF (d/yr) 
ED W) 
BW (kg) 
AT Noncancer (d) 
AT Cancer (d) 
C, (mg/l or pCi/l) 
Dermal Contact While Wading 
DA (mg/cm2/d) 
E F  (d/yr) 
E D  Old 
BW 0%) 
A T  Noncancer (d) 
AT Cancer (d) 
SA (cm2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.101 
0.75 
350 
70 
70 

25550 
25550 
csv 

0.4 
0.75 
350 
70 
70 

25550 
25550 
csv 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.039 
0.75 
350 

6 
15 

2190 
25550 
csv 

0.9 
0.75 
350 

6 
15 

2190 
25550 
csv 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
2 

110 
12 

NA 
0 

1.14 x 104A 
csv 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

csv 
110 
12 
43 

’ 4380 
25550 

8000 

NA 
1 

40 
30 

NA 
0 

1.14 x lo4 
csv 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE (2.3-2 
(Continued) 

RME Receptor 
Off-Property Resident Farm Expanded Trespasserb 

Exposure Pathway Adult Child Years Years 
Childhood Adulthood 

Incidental Ingestion While Wading 
IR (Ild) 
EF (dlyr) 
ED (yr) 
BW (kg) 
AT Noncancer (d) 
AT Cancer (d) 
C, (mg/l or pCill) 

Dermal Contact while Bathing 
SA (cm’) 
EF (dlyr) 
ED W) 
BW 0%) 
AT Noncancer (d) 
AT Cancer (d) 
DA (mg/cm’/d) 

Ingestion of Vegetables 
IR (kgld) 
FI (unitless) 
EF (dlyr) 
ED Olr) 
BW (kg) 
AT Noncancer (d) 
AT Cancer (d) 
Cs (mg/kg or pCi/kg) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

23000 
350 
70 
70 

25550 
25550 
csv 

.122 
0.5 
350 
70 
70 

25550 
25550 
csv 

Acronyms used in this table: 

ABS 
AF 
AT 
BW 
C F  

csv 
ED 
E F  

= Absorption factor 
= Soil-to-skin adherence factor 
= Averaging time 
= Body weight 
= Conversion factor 
= Chemical specific value 
= Exposure duration 
= Exposure frequency 

NA 0.035 NA 
NA 110 NA 
NA 12 NA 
NA 43 NA 
NA 4380 NA 
NA 25550 NA 
NA csv NA 

8000 
350 

6 
15 

2190 
25550 
csv 

. lo6 
0.5 
350 
70 
70 

2190 
25550 
csv 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ET = Exposure time 
FI = Fraction ingested from contaminated source 
IR = Average inhalation rate or average ingestion 

rate based on pathway 
NA = Not applicable 
SA = Skin surface area available for contact 
SH . = Building shielding factor 

“Except where qualified by other footnotes, the values in this table are from the OU2 RI report (DOE 1994a). 
hJustification and clarification for this scenario and receptors are provided in the OU4 FS report (DOE 1993a). 
‘The CSVs for concentrations are presented in Section C.5.0. 
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TABLE C.3-3 

PARAMETERS USED FOR RESIDUAL RISK 
WITH PRIVATE OWNERSHIPb 

_ _ _ _ _ _ _ ~  

RME Receptor 
On-Property Resident Farm Off-Property Resident Farm 

ExDosure Pathwav AdultlGMAl AdultlP) Child Adult Child 

Inhalation of Particulates 
IR (mllhr) 
ET (hrld) 
EF (d/yr) 
ED (yr) 
BW (kg) 
AT Noncancer (d) 
AT Cancer (d) 
C, (mg/m3 or pCi/m3) 

0.83 

350 
70 
70 

25550 
25550 
csv 

* 24 

Drinking Water Ingestion 
IR (Ild) 
FI (unitless) 
,EF (d/yr) 
ED W )  
BW (kg) 
AT Noncancer (d) 
AT Cancer (d) 
C, (pCi/l or mg/l) 

Incidental Ingestion of Soil, 
IR (rng/d) 
FI (unitless) 
EF (dlyr) 
ED Or)  
BW (kg) 
AT Noncancer (d) 
AT Cancer (d) 
CF-Chem (kg/mg) 
C, (mglkg or pCi/g) 

Dermal Contact with Soil 
SA (cm2) 

. . AF (mg/cm2/d) 
ABS (unitless) 
EF (d/yr) 
ED W) 
BW (kg) 
AT Noncancer (d) 
AT Cancer (d) 
CF-Chem (kg/mg) 

c, (mg/kg) 

2 
1 

350 
70 
70 

25550 
25550 
csv 

180 
1 

350 
70 
70 

25550 
25550 

1 x 10" 
csv 

5750 
.- 1.0 
csv 
350 
70 
70 

25550 
25550 

1 x 10" 
csv 

0.83 
24 

350 
70 
70 

25550 
25550 
csv 

2 
1 

350 
70 
70 

25550 
.25550 

csv 

180 
1 

350 
70 
70 

25550 
25550 

1 x 10" 
csv 

5750 
1 .o 

csv 
350 
70 
70 

25550 
25550 

1 x 10" 
csv 

C-3- 14 

0.5 
24 

350 
6 

15 
2190 

25550' 
csv 

1 
1 

350 
6 

15 
2190 

25550 
csv 

200 
1 

350 
6 

15 
2190 

25550 
1 x 10" 

csv 

2000 
1 .o 

csv 
350 

6 
15 

2190 
25550 

1 x 10" 
csv 

0.83 
24 

350 
70 
70 

25550 
25550 
csv 

2 
1 

350 
70 
70 

25550 
25550 
csv 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.5 
24 

350 
6 

15 
2190 

25550 
csv 

1 
1 

350 
6 

2190 l5 (I 
25550 
csv 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE C.3-3 
(Continued) 

RME Receptor 
On-Property Resident Farm Off-Property Resident Farm 

Exposure Pathway Adult(GMA) Adult(P) Child Adult Child 

Direct Radiation Exposure 
ET Indoors (hr/d) 
ET Outdoors(hr/d) 
EF (d/yr) 
ED Olr) 
SH Indoors (unitless) 
SH Outdoors (unitless) 
CF (yrlhr) 
c, (PCik) 

Ingestion of Home Produced Meat 
IR (kgld) 
FI (unitless) 
EF (dlyr) 
ED Olr) 
BW (kg) 

B AT Cancer (d) 
AT Noncancer (d) 

Cia (mg/kg or pCi/kg) 

Ingestion of Milk 
IR (Vd) 
FI (unitless) 
EF (d/yr) 
ED (yr) 
BW (kg) 
AT Noncancer (d) 
AT Cancer (d) 
Cim (mg/l or pCi/l) 

Dermal Contact While Wading 
DA (mglcm'ld) 
EF (d/yr) 
ED Olr) 
BW (kg) 
AT Noncancer (d) 
AT Cancer (d) 
SA (cm*> 

18.3 
5.7 
350 
70 

0.5 
0 

1.14 x 10* 
csv 

0.101 
0.75 
350 
70 
70 

25550 
25550 
csv 

0.4 
0.75 
350 
70 
70 

25550 
25550 
csv 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

18.3 
5.7 
350 
70 

0.5 
0 

1.14 x IO4 
csv 

0.101 
0.75 
350 
70 
70 

25550 
25550 
csv 

0.4 
0.75 
350 
70 
70 

25550 
25550 
csv 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

22 
2 

350 
6 

0.5 
0 

csv 
1.14 x io4 

0.039 
0.75 
350 

6 
15 

I 2190 
25550 
csv 

0.9 
0.75 
350 

6 
15 

2190 
25550 
csv 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.101 
0.75 
350 
70 
70 

25550 
25550 
csv 

0.4 
0.75 
350 
70 
70 

25550 
25550 
csv 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
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NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.039 
0.75 
350 

6 
15 

2190 
25550 
csv 

0.9 
0.75 
350 

6 
15 

2190 
25550 
csv 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE C.3-3 
(Continued) 

~~ ~ ~ ~ 

RME Receptor 
On-Property Resident Farm Off-Property Resident Farm 

ExDosure Pathway AdultlGMA) Adult(P1 Child Adult Child 

Incidental Ingestion While Wadine, 
IR (I/d) NA NA NA 
E F  (d/yr) NA NA NA 

NA NA NA 
NA NA NA 

AT Noncancer (d) NA NA NA 
AT Cancer (d) NA NA NA 
C, (mg/l or  pCi/l) NA NA NA 

ED W) 
BW (kg) 

Dermal Contact while Bathine, 
SA ( c d )  
E F  (d/yr) 
ED 64 
BW (kg) 
AT Noncancer (d) 
AT Cancer (d) 
DA (mg/cm’/d) 

Ingestion of Vegetables 
IR (kgld) 
FI (unitless) 
E F  (dlyr) 
ED Wr) 
BW (kg) 
AT Noncancer (d) 
AT Cancer (d) 
C’ (mg/kg or pCi/kg) 

Acronyms used in this table: 

23000 23000 
350 350 
70 70 
70 70 

25550 25550 
25550 25550 
csv . csv 

.122 
0.5 
350 

70 
70 

25550 
25550 
csv 

ABS 
AF 
AT 

BW 
C F  

csv 
E D  
E F  

= Absorption factor 
= Soil-to-skin adherence factor 
= Averaging time 
= Body weight 
= Conversion factor 
= Chemical specific value 
= Exposure duration 
= Exposure frequency 

.122 
0.5 
350 
70 
70 

25550 
25550 
csv 

ET 
FI 

GMA 
IR 

NA 
P 

SA 
SH 

8000 
350 

6 
15 

2190 
25550 
csv 

. lo6 
0.5 
350 

6 
15 

2190 
25550 
csv 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

23000 8000 
350 350 
70 6 
70 15 

25550 2 190 
25550 25550 

NA NA 

.122 
0.5 
350 

70 
70 

25550 
25550 
csv 

. lo6  
0.5 
350 

6 
15 

2190 
25550 
csv 

Exposure time 
Fraction ingested from contaminated source 
Great Miami Aquifer (ingestion of water) 
Average inhalation rate or average ingestion 
rate based on pathway 
Not applicable 
Perched groundwater (ingestion of) 
Skin surface area available for contact 
Building shielding factor 

Except where qualified by other footnotes, the values in this table are from the OU2 RI report (DOE 1994a) 
Justification for this scenario and receptors is provided in the OU4 FS report @OE 1993a) 

E The CSVs for concentrations are.presented in Section’ C.5.0. 



,' 6 6 4 6  
FEMP-OU02-6 FINAL 

March 1, 1995 

TABLE C.3-4 

DERMAL SOIL ABSORPTION COEFFICIENTS 
USED IN EXPOSURE MODEL 

COC ABS 
Antimony 
Aroclor- 1254 
Aroclor- 1260 
Arsenic 
Benzo(a)pyrene 
Beryllium 
Carbazole 
Dieldrin 
Uranium-Total 

1.00 x 
6.00 x 
6.00 x lo-* 
1.00 x 103 

NIA" 
1.00 x lo2 
3.00 x lo-' 
3.00 x lo-' 
1.00 x 10-3 

SOURCE: OU2 RI.report (DOE 1994a) 

aDermal Exposure to PAHs: Current policy indicates it is inappropriate to extrapolate 
dermal slope factors from oral slope factors for PAHs. Also, extrapolation from 

.transformations, and target organ end point responses. However, PAHs are potent 
skin carcinogens. Current information on the contribution to cancer risk from dermal 
exposure to PAHs indicates the toxicity from the dermal pathway may be as toxic as 
from oral route of exposure. To estimate the risk contribution from PAHs via dermal 
exposure for all direct contact pathways, the risk posed for dermal exposure was 
assumed equal to the risk from oral exposure. 

other routes of exposure is inappropriate due to varied ,absorption, metabolic . .  
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TABLE C.3-5 

DOSE EQUIVALENT FACTORS 

I .  

D = Day, W = Week, Y = Year 
Includes Y-90 and Y-90m 
Includes Ba-137111 
Based on h - 2 4 0  

Radionuclide Direct Radiation from Inhalation Dose Immersion Dose 
Soil Dose Factor, Factor, rem/pCi Factor, rnredyr per 

mredyr per pCi/m' (Solubility Class)a pCi/m3 
Sr-90 6.75 x 10' 1.3 (Y) 0.0 
Tc-99 
CS- 137 
Rn-220 
Ra-226 
Th-228 
Th-230 
Th-232 
U-234 
U-235 
U-238 
Np-237 
Pu-238 
PU-239/240 

6.26 x 10-5 
6.11 x 10' 
5.38 x 10' 
7.6 x lo-' 
2.77 x 10'  
9.07 x lo-' 
6.66 x lo-' 
8.07 x 10' 
1.71 x'  10' 
6.46 x 

3.24 
8.58 x 10' 

8.20 x lom2 * 

7.5 x 10-3 (w) 
3.2 x lo-' (D) 

0.0 
7.9 (W) 

2.5 x 10' (W) 
3.2 x 10' (W) 
1.6 x l@ (W) 
1.3 x 10' (Y) 
1.2 x 10' (Y) 
1.2 x loz (Y) 
4.9 x 10' (W) 
4.6 x 10' (W) 
5.1 x 1 0 2 0  

2.65 x 10-3 
3.06 x 103 c 

1.95 
3.43 x 10' 

9.89 
1.96 

9.33 x 10-I 
7.65 x lo-' 
7.70 x 10' ' 

6.19 x lo-' 
1.15 x 10' 
4.41 x lo-' 
4.32 x 10'" 

S0URCE:U.S. Dept. of Energy, 1988a. "Internal Dose Conversion Factors," DOE/EH-0071, 
Washington, DC (for inhalation). 

U.S. Dept. of Energy, 1988b. "External Dose Conversion Factors," DOEEH-0070, DOE, Washington, 
DC (for direct soil and immersion). 
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C.4.0 TOXICITY ASSESSMENT 

This section examines information concerning the potential effects of exposure to Operable Unit 2 

COCs. For this toxicity assessment, the goal was to quantitatively estimate the relationship between 

COC exposure and the severity or probability of human biological effect. Throughout this 

assessment, potential health effects caused by concurrent exposure to multiple COCs were assumed to 

be additive in nature. This assumption ignores possible synergisms or antagonisms among chemicals. 

However, data to assess interactions are lacking. In the absence of adequate information, EPA 

guidelines indicate that carcinogenic risks should be treated as additive and that noncancer hazard 

indices should also be treated as additive. These assumptions help prevent an underestimation of 

cancer risk or potential noncancer health effects (EPA 1989a). 

This section contains a compilation of chronic noncarcinogenic and carcinogenic risk parameters 

followed by detailed toxicity profiles of the COCs. The toxicity profiles emphasize chronic 

noncarcinogenic and carcinogenic health effects. Subchronic health effects as a result of short-term 

exposures during remedial action were assessed in this FS using chronic risk parameters. This 

assumption was made because the duration of on-property exposures during remediation could 

potentially exceed the two-week to seven-year exposure period defined for subchronic exposures. In 

addition, chronic risk parameters provide a more conservative approximation of health effects with 

less uncertainty. Therefore, the toxicity parameters presented below have been used< for both the 

remedial action and residual risk assessments. 

b 

C.4.1 NONCARCINOGENS 

For noncarcinogens, it is assumed that a dose exists below which no adverse health effects will be 

seen. Below this "threshold" dose, exposure to a chemical can be tolerated without adverse effects. 

The potential for noncarcinogenic health effects resulting from exposure to chemical contaminants is 

assessed by comparing an exposure estimate (intake) to a reference dose (RfD). 

The RfD is expressed in units of milligrams per kilograms per day (mg/kg/day) and represents a daily 

intake of the contaminant, per kilogram of body weight, that is, not sufficient to cause the threshold 

' effect of concern. 
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An RfD is specific to the chemical, the route of exposure, and exposure duration. To derive an RfD, 

the EPA reviews all relevant human and animal studies for each compound and selects the study (or 

studies) pertinent to the derivation of the specific RfD. Each study is evaluated to determine the no- 

observed-adverse-effect level (NOAEL) or, if data are inadequate for such a determination, the 

lowest-observed-adverse-effect level (LOAEL). The NOAEL corresponds to the dose, in mg/kg/day , 

that can be administered over a lifetime without inducing observable adverse effects. The LOAEL 

corresponds to the lowest daily dose, in mg/kg/day, that induces an observable adverse effect when 

administered over a lifetime. The toxic effect characterized by the LOAEL is referred to as the 

"critical effect. " 

I 

To derive an RfD, the NOAEL (or LOAEL) is divided by uncertainty factors to ensure that the RfD 

will protect human health. Uncertainty factors are applied to account for: 

Extrapolation of data from laboratory animals to humans (interspecies extrapolation) 

0 Variation in human sensitivity to the toxic effects of a compound (intraspecies 
differences) 

0 

0 

Derivation of a chronic RfD based on a subchronic rather than a chronic study 

Derivation of an RfD from the LOAEL rather than the NOAEL. . 

In addition to these uncertainty factors, modifying factors between 0 and 10 may be applied to reflect 

additional qualitative considerations in evaluating the data. For most compounds, the modifying 

factor is 1. 

Separate RfDs are needed for ingestion and inhalation pathways. EPA (1992b) presents reference 

concentrations (RfC) for the inhalation route. Inhalation noncancer toxicity values are usually 

expressed. as inhalation RfCs in units of mg/m3. Because noncancer risk characterization requires an 

estimate of dose in units of mg/kg/day, the inhalation RfC must be converted to an inhalation RfD. 

This conversion is performed by assuming humans weigh 70 kilograms and inhale 20 cubic meters of 

air per day; that is, the inhalation RfC (mg/m3) multiplied by 20 m3/day and divided by 70 kilograms 

yields an inhalation RfD (mg/kg/day). 

The primary sources of values for RfDs are the Integrated Risk Information System (IRIS) and the 

Health Effects Assessment Summary Tables (HEAST). which are compiled and maintained by the 
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B EPA (EPA 1994a and 1994b). IRIS was used as the primary source for toxicity information. 

HEAST was used only if IRIS values were unavailable (RAGS). Since dermal RfDs are derived from 

oral RfDs, the oral target organ is adopted as the dermal target organ. RfDs for noncarcinogenic 

COCs in Operable Unit 2 are presented in Table C.4-1. 

C.4.2 CHEMICAL CARCINOGENS 

The toxicity information considered in the assessment of potential carcinogenic risks includes a 

weight-of-evidence classification and a slope factor. The weight-of-evidence classification 

qualitatively describes the likelihood that a chemical is a human carcinogen and is based on an 

evaluation of available data from human and animal studies. A chemical may be placed in one of five 

groups in EPA’s class,ification system to indicate its potential for carcinogenic effects: Group A, 

human carcinogen; Group B1 or B2, probable human carcinogen; Group C, possible human 

carcinogen; Group D, not classifiable as a human carcinogen because of a lack of data; or Group E, 

noncarcinogen based on evidence of noncarcinogenicity in humans. 

. .  

The cancer slope factor is the toxicity value used to quantitatively express the carcinogenic risk of 

cancer-causing constituents. It is defined as the upper-bound estimate of the probability of cancer 

incidence per unit dose averaged over a lifetime. Slope factors are derived from studies of 

carcinogenicity in humans and/or laboratory animals and are typically calculated for compounds in 

B 
’1 

Groups A, B1, and B2. 

In developing the cancer slope factors, the EPA gives preference to human epidemiology studies; 

however, the slope factors for most chemicals were derived from animal exposure studies. An 

inherent assumption in the EPA’s approach is that there is no threshold for a carcinogenic effect. 

That is, smaller doses result in a lower risk, but any dose, no matter how small, carries some risk. 

The dose-related number of tumors and the time of incidence of tumors were fitted using a linear 

multi-stage model. A slope factor describing the linear relationship of lifetime risk to dose was 

computed using the 95 percent upper confidence unit (UCL) of this slope. This approach is 

inherently conservative because of the no-threshold assumption and the use of the 95 percent UCL. 
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TABLE C.4-1 

REFERENCE DOSESa 
~ 

Chronic Oral Chronic Inhalation Reference Target Organ (Critical Effect) Uncertainty Factor 
Reference Dose Reference Dose Concentration 

Chemical (mgkglday) ' (mg/kg/day) (mglm') Oral Inhalation Oral Inhalation 

Inorganics 
Antimony 4 x lo4 ND ND Whole body (Increased ND lo00 ND 

Mortality); Blood (Altered 
Chemistries) 

Hyperpigmentation) 
Arsenic 3 x 10-4 ND ND Skin (Keratosis; ND 3 ND ') 

Beryllium 5 x 10-3 ND ND None (None Observed) ND 100 ND 
Uranium (Soluble Salts) 3 x 10' ND ND Kidney (Nephritis) ND lo00 . ND 
Semivolatiles 
Carbazole ND ND ND ND ND ND ND 
Benzo(a)pyrene ND ND ND ND ND ND ND 
PesticideslPCBs 
Aroclors ND ND ND ND ND ND ND 
Dieldrin s x 10-5 ND ND Liver (Lesions) ND 100 ND 

'The values in this table, except if noted in other footnotes. are from the IRIS or HEAST. 

ND=No data available 
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0 Slope factors are specific to a chemical and route of exposure and expressed in units of (mg/kg/day)" 

for both oral and inhalation routes. The induction of cancer by dermal absorption is evaluated using 

oral slope factors. Inhalation cancer toxicity values are usually expressed as inhalation unit risks in 

units of reciprocal pg/m3 ( l/pg/m3). Because cancer risk characterization requires an estimate of 

reciprocal dose in units of l/mg/kg/day, the inhalation unit risk must be converted to the 

mathematical equivalent of an inhalation cancer slope factor, or risk per unit dose (mg/kg/day). This 

conversion is performed by assuming humans weigh 70 kilograms and inhale 20 cubic meters of air 

per day; that is, the inhalation unit risk (l/pg/m3) divided by 20 m3/day, multiplied by 70 kilograms 

and multiplied by 1000 pg/mg yields the mathematical equivalent of an inhalation slope factor 

( 1 /mg/kg/day) . 

Slope factors for,COCs are presented in Table C.4-2. The primary sources of these toxicity values 

are EPA's IRIS and the quarterly updated HEAST. Other EPA sources of cancer slope factors were 

also consulted when available. Surrogate chemicals were not used for cancer slope factor derivation 

unless the chemical similarity was close and the derivation was highly defensible. 

@ The following exceptions, where information from one chemical was used to model a compound 

class, are noted: 

0 The carcinogenicity of all polychlorinated biphenyl (PCB) isomers is assumed to be equal to 
the carcinogenicity of Aroclor-1260. 

0 The carcinogenicity of polycyclic aromatic hydrocarbons (PAHs) is determined using a 
relative potency approach (Clement International 1988, 1990). 

Carcinogenic risks associated with PAHs are evaluated using the relative potency approach described 

by Clement International (1988 and 1990). This approach, approved by EPA Region V, in comments 

on the OU1 FS Risk Assessment, considers the relative potency of the individual PAHs and allows 

site-specific relative concentrations to be expressed in the risk assessment. The, relative potency 

factors for PAHs are presented in Table C .4-3. 
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TABLE C.4-2 

CANCER SLOPE FACTORS FOR CHEMICALSa 

Oral Cancer Slope Inhalation Cancer 
Factor Slope Factor Unit Risk 

Chemical [(mg/kg/day ) ' I  [(mglkglday )-'I (pg/m')-' 
Tumor Site Cancer 

Oral Inhalation Classification 

Antimony 
Arsenic 
Beryllium 
Uranium Soluble Salts 
Semivolatiles 
Carbazole 
Benzo(a)py reneb 
Pesticides I PCBs 
Aroclors 
Dieldrin 

ND 
1.8 x IO0 

4.3 x 100 
ND 

ND 
1.5 x IO' 
8.4 x IOo 

ND 

ND 
4.3 x 10-3 

2.4 x 10-3 

ND 

ND 
Skin, Lung 
Total Tumors 
ND 

ND 
Respiratory System 
Lung 
ND 

ND 
A 
B2 
ND 

2.0 x 10-2 

7.3 x 100 

ND 
6.1 x IOo 

ND 
ND 

Liver 
Forestomach 

ND 
ND ' 

B2 
8 2  

7.7 x 100 

1.6 x 10' 

ND 
1.6 x IO' 

ND 
4.6 x IO' 

Liver 
Liver 

ND 
Liver 

B2 
B2 

ND = No data available 

'Except where qualified by other footnotes. the values in this pble are from IRIS or HEAST. 
'Toxicity equivalency factors (TEFs) and corresponding oral and inhalation slope factors for the Group B2 PAHs are presented in Table C.4-3. 
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TABLE C.4-3 

TOXICITY EQUIVALENCY FACTORS 
AND CORRESPONDING ORAL AND INHALATION SLOPE FACTORS 

FOR THE GROUP B2 PAHs 

Relative Oral Slope Factor Inhalation Slope Factor 
PAH Potency (rng/kg/day)-' (mg/kg/day)-' 

Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Dibenzo(a, h)anthracene 
Indeno( 1,2,3-~d)pyrene 

1 .o 
0.145 
0.1228 
0.0523 
1.11 
0.278 

7.3 
1.1 
0.90 
.0.38 
8.1 
2.0 

6.1 
0.89 
0.75 
0.32 
6.8 
1.7 

SOURCE: Clement International 1990. 

Dermal Reference Doses and Cancer SloDe Factors 

For this FS, dermal RfD values and cancer slope factors were calculated from the corresponding oral 

values. To calculate a dermal RfD, the oral RfD was multiplied by the gastrointestinal (GI) 

absorption efficiency factor, expressed as a fraction. The resulting dermal RfD is based on absorbed 

dose. This is the appropriate value with which to compare dermal doses, because they are expressed 

as absorbed rather than exposed doses. In a similar manner, and for the same reasons, to calculate a 

dermal cancer slope factor, the oral slope factor was divided by the GI adsorption efficiency because 

cancer slope factors are expressed as reciprocal doses. Dermal RfD values and cancer slope factors 

for the COCs in Operable Unit 2 are presented in Table C.4-4. 

B 

The most important aspect in calculating a dermal RfD or cancer slope factor is the accuracy of the * 

GI absorption efficiency factor. For this reason, the toxicity profiles contain pharmacokinetics 

discussions in which the oral absorption data were evaluated. Where appropriate, the low (i.e., most 

conservative) end of the range of available GI absorption data for humans was used to derive the 

dermal RfD'or cancer slope factor. When the human data were insufficient, animal data were used. 

Data from high-dose experiments were not used if more 'suitable data were available and it appeared 

the GI absorption process could have been saturated. When adequate quantitative data were not 

available, a default GI absorption factor was used. 
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TABLE C.4-4 

DERMAL REFERENCE DOSES AND CANCER SLOPE FACTORS FOR COCs 

Gastrointestinal Dermal Reference Dose Dermal Slope Factor 
Chemical Absorption Fraction (mg/kg/day) (mg/kg/dayY' 

Inorganics 
Antimony 
Arsenic 
Beryllium 
Uranium 
Semivolatiles 
Carbazole 
Polycyclic aromatic 

PesticidedPCBs 
Aroclors 
Dieldrin 

hydrocarbons (PAHs)' 

0.15" 
0.95b 
1 .OO' 
0.05d 

0.90 

NA 

0.75" 
0.90 

6.00 x 10'' 
2.85 x 10' 
5.00 x 1 0 3  
1.50 x 10' 

ND 

NA 

NA 
4.50 x 105 

ND 
1.90 x loo 
4.30 x 10' 

ND 

2.22 x lo-* 

NA 

1.03 x 10' 
1.78 x 10' 

ND = Not derived 
NA = Not applicable 

a See the Toxicity Profile for this chemical in Section C.4.5. 
EPA 1993f 
Region 5 suggested that a review of the IRIS database showed no evidence that the administered dose was 
adjusted for absorption in the calculation of the RfD and Cancer Slope Factors for beryllium, and therefore, a 
value of 1.0 should be used in calculating the dermal toxicity values (Comment #19 on Operable Unit 2 
CRARE, USEPA Region V, Pat Van Leeuwen, Toxicologist, October 3, 1994). 
RAGS, pp. A-2 to A-3: Recommended default Gastrointestinal Absorption Fraction for inorganic 
chemicals = 0.05. 

e Jones and Owen 1989 
' Dermal Exposures to PAHs: Reliable cancer slope factors for dermal exposure to PAHs are currently 

unavailable. Current policy indicates it is inappropriate to extrapolate dermal slope factors from oral slope 
factors for PAHs. Also, extrapolation from other routes of exposure is inappropriate due to varied absorption, 
metabolic transformations, and target organ end point responses. However, PAHs are potent skin 
carcinogens. Current information on the contribution to cancer risk from dermal exposure to PAHs indicates 
the toxicity from the dermal pathway may be as toxic as from oral route of exposure. To estimate the risk 
contribution from PAHs via dermal exposure for all direct contact pathways, the risk posed for dermal 
exposure was assumed equal to the risk from oral exposure (OU2 RI report, DOE 1994a). 

FER\OUZFS\,TpO\OU2FSRA.C4\February IS. 1995 3 52pm c-4-8 . , ! ) c ) ;  @ 

.. 1 .  . .: . I .. ., .'.. . .. ;,:v 



FEMP-OU02-6 FINAL 
March 1, 1995 

B As noted by EPA (19890, the GI absorption of many metals from the GI tract is limited, and 0.05 is 

a reasonable default value for metals and inorganic substances. The EPA (19890 did not recommend 

a separate default value for organic chemicals. A compilation of data for 19 organic chemicals 

presented GI absorption efficiencies of at least 0.9, indicating that organic chemicals generally are 

readily absorbed. The arithmetic average of the efficiencies for the 19 organic chemicals, 0.91368 

(equivalent to 0.9 when rounded to one significant figure), appears to be a reasonable default GI 

absorption efficiency factor for organic chemicals. The default value of 0.9 was used for organic 

chemicals for which quantitative data were not adequate. 

. 

(2.4.3 RADIONUCLIDES 

Radionuclides found at contaminated sites interact in the environment in the same manner as their 

nonradioactive isotopes. Consequently, the types of data needed for a radiation risk assessment are 

similar to those required for a chemical risk assessment. The primary differences lie in the 

procedures used to characterize the radionuclide contaminants. Exposure pathways for radionuclides 

include both internal and external pathways. Intakes by inhalation, ingestion, and dermal absorption 

are the important internal pathways ., 
, .  

The qualification of the amount of energy deposited in living tissue due to internal and external 

exposure to ionizing radiation is termed "radiation dosimetry. " The amount of energy deposited in 

living tissue is of concern because the potential adverse effects of radiation are proportional to energy 

deposition. Therefore, the term "dose, " used regarding radiation exposure, is defined as the energy 

imparted to a unit mass of tissue, whereas chemical dose means the mass of a chemical absorbed into 

an organism. 

Despite the fundamental difference between the way exposures are expressed for radionuclides and 

chemicals, the approach to' exposure assessment is the same. An exposure assessment for 

radionuclides involves three steps: 1) characterization of the exposure setting, 2) identification of the 

exposure pathways, and 3) quantification of exposure. The primary differences in conducting 

exposure assessments for radionuclides as compared to chemicals are: 1) consideration of external 

exposures, 2) conversion of radiation exposures to dose equivalents, and 3) modification of fate and 

transport 'models for radiation exposure. 
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Toxicity assessment for radionuclides generally follows a two-step process. The first step, hazard 

identification, is used to determine whether exposure can increase the incidence of an adverse health 

effect. The second step, dose response assessment, is used to quantify the toxicity information and 

characterize the relationship between the dose of the contaminant administered or received and the 

incidence of adverse health effects in the exposed population. 

Estimates of human health effects are based primarily on single, acute, high doses of radiation. The 

current model used to describe these effects as a function of dose is called the linear quadratic model. 

This model assumes that there is no threshold for the,,induction of cancer or genetic effects. It is 

assumed that any radiation dose could give rise to a cancer or genetic effect. This is a conservative 

, assumption and a conservative model. There is very little data on the effects of radiation at low doses 

or on the effects of chronic, long-term exposure in humans. 

Two major international groups have been responsible for collecting and evaluating data on the human 

health effects of ionizing radiation, the Committee on the Biological Effects of Ionizing Radiations 

(BEIR) of the National Research Council, and the United Nations Scientific Committee on the Effects 

of Atomic Radiation (UNSCEAR). These groups have issued a series of reports presenting the data 

and recommendations on risk values. The EPA is responsible for developing guidelines for radiation 

risk assessment in the United States and has relied on the published evaluations of these groups, along 

with those of the International Cowission on Radiological Protection (ICRP) and the National 

Council on Radiation Protection and Measurements (NCRP). The following discussion contains a 

brief overview of effects of ionizing radiation on human health, and the relative risks associated with 

these effects. 

The principal adverse biological effects associated with ionizing radiation from radioactive substances 

in the environment are mutagenicity, teratogenicity, and carcinogenicity: 

. Mutagenicity is the ability to induce genetic mutations in the nuclei of 
either somatic or reproductive cells. 

Teratogenicity is the ability to induce or increase the incidence of 
congenital malformations, which are permanent structural or functional 
deviations produced during embryonic growth and development. 

Carcinogenicity is the ability to produce neoplastic changes which result 
in tumors. . 
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1 Carcinogenic Effects 

The guidance for EPA Superfund risk assessments clearly states that carcinogenicity is considered to 

be the limiting deleterious effect at the radiation dose levels expected at the remediated FEMP. The 

carcinogenic effects may then be used as the sole basis for assessing the radiation-related human 

health risks of a site contaminated with radionuclides (RAGS). 

Each radionuclide produces a unique radiation spectrum and can affect different organs in the human 

body. The EPA has calculated the annual radiation dose equivalent from each radionuclide to each 

organ in each year of life, per unit intake or external exposure, over a lifetime. The average excess 

number of all types of radiation-induced fatal cancers that occur in a year can then be estimated for 

the corresponding dose equivalents received during that year and relevant preceding years. The 

excess number of radiation-induced fatal cancers is derived from epidemiological data, extrapolation 

from high radiation doses to low doses, and mathematical models for projecting risk over a lifetime. 

Because the EPA is concerned with assessing cancer incidence, each radionuclide slope factor has 

been calculated by dividing the excess fatal cancer risk for that radionuclide by the 

mortality-to-incidence risk ratio (RAGS) for the types of cancer induced by that radionuclide. This 

mortality-to-incidence risk ratio is not incorporated into the cancer potency factors derived by EPA 

for chemical carcinogens; therefore, the basis for cancer risk estimates for radionuclides and chemical 

carcinogens is not the same. 

The relationship between cancer incidence and exposure to radioactive materials is quantified by using 

mathematical extrapolation models, which estimate the largest possible linear slope (within the 95 

percent UCL) at low extrapolated doses comistent with the data. This "radiocarcino-genicity slope . . 

factor" is characterized as the "maximum likelihood estimate of the age-averaged lifetime total excess 

cancer risk per unit intake or exposure" (EPA 1991b). For this reason, the true risk to humans, 

although not identifiable, is not likely to be the upper-bound estimate. It may be lower. 

The EPA Office of Radiation Programs (OW) has calculated cancer slope factors for radionuclides of 

potential concern at Superfund sites. These values are listed in the HEAST (not IRIS) and are subject 

to revision. The slope factors are presented in Table C.4-5. 
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TABLE C.4-5 

CANCER SLOPE FACTORS FOR RADIONUCLIDES 

ICRP External Exposure 
Lung Inhalation Ingestion (Risk/year per 

Radionuclide Class' Risk/(pCi) RisW(pCi) pCi/g soil) 
Cs-137 + Progeny D 1.9 x 1 0 "  2.8 x 10" 2.0 x 10" 
Np-237 + Progeny W 2.9 x l o 8  2.2 x 10'0 4.3 x 107 

Ra-226 W 3.0 x 10-9 1.2 x 10-10 ' 1.2 x 10" ' 
Pu-238 Y 3.9 x 108 2.2 x 1 0 ' O  ' 2.8 x 10" 

Ra-226 + Progenyb W 3 x 10-9 1.2 x 1010 6.0 x 10" 
W 6.9 x 10lo 1.0 x 1O"O 2.9 x 10" Ra-228 + Progeny 

Rn-222 + Progenyb Gas 7.7 x 1 0 1 2  1.7 x lo-'' 5.9 x 10" 
Sr-90 + Progeny D 6.2 x lo-" 3.6 x 10" 0.0 x 100 
Tc-99 W 8.3 x lo-'' 1.3 x 10" 6.0 x 1043 

Th-230 Y 2.9 x l o8  1.3 x 10" 5.4 x 10-11 
Th-228 + Progeny Y 7.8 x lo-' 5.5 x 10-11 5.6 x lo4 

Th-232 Y .  2.8 x 10' 1.2 x lo-". 2.6 x 10" 
U-234 Y 2.6 x lo8 1.6 x 10" ' 3.0 x 10" 
U-235 + Progeny 
U-238 + Progeny Y 2.4 x lo-' 2.0 x 10-11 5.1 x lo8 

Y . 2.5 x 10" 1.6 x IO-" 2.4 x 107 

"Classification recommended by the ICRP for half-time of clearance from the lung: 

bA Ra-222 decay subchain, Rn-222+D, is also included in the HEAST tables, comprised of ingestion, inhalation 
and external exposure slope factors for Rn-222.plus the corresponding slope factors for each of its decay 
products (Po-218, Pb-214, Bi-214 and Po-214). For the ingestion and external exposure slope factors for Rn- 
222+D, decay products are assumed to be in secular equilibrium. For the inhalation slope factor, decay 
products are assumed to be in 50% equilibrium. 

Y = years, W = weeks, D = days. 

' 

4 

SOURCE: HEAST (EPA 1994c) 

Genetic Effects. Genetic effects have been studied extensively using animal models and in the 

Japanese atomic-bomb survivors. A comparison of the survivor data has consistently led to estimates 

of genetic effects that imply lower risks in humans than in animals (NAS 1990). Taking into account 

the confidence intervals associated with the various data, the difference between humans and animals 

remains, indicating that humans are less sensitive to radiation induction of mutations in germ cells, 

and that risks derived from animal data will be conservative if applied to humans. Therefore, BEIR 

V and UNSCEAR have based their evaluation of genetic risk on the lower 95 percent confidence limit 

for Japanese atomic-bomb survivor data, which is also consistent with the range of doubling doses 

observed in mice. A doubling dose is the dose required to double the incidence of genetic defects in 

a population. 
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The doubling dose for humans is currently estimated to be 100 rem (NAS 1990). Genetic effects 

expected per rem per 30-year generation, based on this doubling dose, fall into the range of less than 

1 to about 100 per million liveborn offspring for multi-generations. The natural incidence for genetic 

anomalies ranges from 400 to 30,000 per million liveborn offspring (AS 1990). 

The EPA has recommended (1989d) a genetic'risk of 2600 effects per rad per 30-year generation for 

low Linear Energy Transfer (LET) radiation where 1 rad equals approximately 1 rem, and 6900 per 

rad per 30-year generation for high LET radiation (alpha and beta radiation) where 1 rad equals 

approximately 0.05 to 1 rem (depending on energy, LET, etc). These risks are based on the older 

BEIR I11 report. This approach is slightly more restrictive than the current BEIR V estimates. 

Teratogenic Effects. Teratogenic effects are somatic effects resulting from exposure in utero to 

ionizing radiation. These effects, which are not passed on to other generations, can include severe 

mental retardation, microcephaly, and structural or limb abnormalities. Extrapolating the results of 

animal studies to humans has proved difficult because of the significant differences in fetal 

development rates. The EPA (1989d) uses an estimate of 4000 effects per rad of exposure during 

weeks 8 to 15 of gestation for low LET radiation (primarily gamma radiation). 

C.4.4 TOXICITY PROFILES: RADIONUCLIDES 

This section presents toxicity information for radionuclide compounds. It was assumed that all 

radionuclides are present in the soils as oxides or carbonates. This represents a conservative 

assumption because radionuclides clear slowly from environmental media. 

. 

The varying level of discussion among the contaminant profiles reflects both the amount of 

information accessible in the literature about these substances and professional judgement concerning 

the appropriate level of detail necessary to adequately discuss the toxicity of each substance. 

C.4.4.1 Cesium-137 

Biological Distribution and RetentiodPharmacokinetics 

The GI uptakk of cesium is rapid, and its absorption coefficient is approximately 85 percent in 

mammals. The cesium body burden decreases with a half-life of approximately 80 days. The EPA 

(1993b) has derived a GI absorption factor for cesium of 1.0, equivalent to 100 percent. 
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The physiological properties of cesium resemble those of potassium, although quantitative differences 

arise in transport by cell membranes; cesium can displace potassium from muscle and red blood cells. 

Potassium enters the cells via sodium-potassiumdependent ATPase. Cesium ions are effective in 

activating this enzyme and compete with potassium for carrier sites (Davie and Coleman 1988). 

\ 

Noncarcinogenic Toxicity 
- Cesium salts can be regarded as being virtually nontoxic. Acute toxicity, which was observed only at 

very high cesium concentrations (10 to 20 mmol Cs/kg) in mice, is characterized by dysautonomic 

upset with parasympathetic predominance and a multi-phasic excitatioddepression action on the 

central nervous system. The organs most affected appear to be the liver, intestine, heart, and 

kidneys. 

In beagles injected with massive doses of (3-137, early deaths occurred as a result of bone marrow 

destruction (Davie and Coleman 1988). 

Carcinogenicity 

In beagles injected with massive doses of Cs-137, neurofibrosarcomas occurred in the survivors 

(Davie and Coleman 1988). The EPA has derived cancer slope factors for cesium and its progeny, 

and were previously presented in Table C.4-5. 

C .4.4.2 Ne~tunium-237 

Biological Distribution and Retention/Pharmacokinetics 

The fraction of ingested neptunium absorbed from the GI tract into blood (f,) is assumed to be 

approximately 1 percent. This value was based on experimental data involving a large group of rats 

fed with doses of neptunium exceeding 1 mg/kg. When the dietary dose was lower than 1 mg/kg, the 

fraction F, was 0.1 percent or less. Data on distribution and retention of neptunium in rats indicate 

that its metabolic behavior is similar to that of plutonium. However, there are some indications that 

neptunium may distribute more like calcium than plutonium in the skeleton. Forty-five percent of the 

neptunium leaving the transfer compartment will be translocated to mineral bone. Another 45 percent 

will be transported to the liver, and 0.035 percent to the testes or 0.011 percent to the ovaries. The 

remaining neptunium leaving the transfer Compartment is assumed to directly enter the excreta. The 

biological half-life of neptunium is about 100 years in mineral bone, about 40 years in the liver, and 

it is assumed that neptunium is permanently retained in the gonads. These retention and translocation 

~ 
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data were based on the ICRP common model for systemic distribution and retention of all transuranic 

elements. The model was largely based on plutonium data. I 
- . I  NoncarcinoPenic Toxicitv 

The presence of neptunium in high-level nuclear waste and its presumed environmental mobility have 

made it an isotope of special environmental concern. It has been estimated that Np-237 may be the 

most hazardous remaining constituent of high-level nuclear waste during the interval from 10,OOO to 

30,000 years following disposal. 

All animal toxicity studies with neptunium have employed Np-237. Because of its low specific 

activity (0.76 mCi/g), the chemical toxicity effects of Np-237 are often observed to the exclusion of 

radiation effects. Soviet data in this area were studied by Moskalev et ai. (NCW 1988). Although 

the chemical toxicity effects might be a controlling factor in an acute exposure to Np-237, they would 

not be an important factor at the usual levels concerning radiation protection, and certainly not at the 

. very low levels of potential environmental exposure. In this presentation, therefore, the health effects 

i 

of Np-237 are assessed only with respect to carcinogenicity, as described below. ' 

Carcinogenicity 

'-The effects of neptunium exposure have not been studied in humans. For radiation protection 

-\- p rposes, it has been assumed that radiation doses resulting from neptunium deposition in organs and 

tisiues will result in biomedical effects similar to those observed following the exposure of humans to 

other sources of ionizing radiation. The very limited data on neptunium effects in animals provide no 

direct useful estimates of risk to humans. Although the 

neptunium standards, they can nevertheless help to vali 

other animal studies employing other radionuclides. 

ata play no direct role in establishing 

these standards through comparisons with 
,? 

_.. 

The long-term radiation effects of Np-237 have been studied only in rats. Genetic effects have not 

been studied. Bone cancer has been the predominant long-term effect of low-level injections of Np- 

237. Both lung and bone cancer incidences are elevated following inhalation exposure. Therq is no- 
indication that neptunium at low exposure levels constitutes a unique health risk unprediktable from its 

1- general radiological characteristics. ' ?  

. .  

. , . .  
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The 1987 NCRP reCo~mmendatiom' for annual limits on Np-237 intake are as follows: 

: 6 Oral ingestion 0.6 pCi Based on nonstochistic limits 

Inhatation 0.005 pCi Based on nonstochastic limits 

2.0 pCi . Based on stochastic limits 

Based on stochastic limits 

. .  

0.010 pCi 

The nonstochastic limit ordose equivalent applies to bone surface. 

I . .  

The EPA has derived cancer slope factors for neptunium, and they are presented in Table C.4-5. ' 

. .  
' C.4.4.3 Plutonium 

Biological Distribution. and RetentionlPharmacokinetics .. . , 

Regarding distribution . .  and retention, inhaled.plutonium is retained in the lungs with an effective half- ' 

.life that-varies from hundreds of days for plutonium oxides to tens of days for more soluble forms. 

I .  . .  

. 
. .  . .  

. ' Asignificant portion of the 'pluton& oxide that leaves the lungs is translocated to the . . 

' ' 'tracheobronchial lymph nodes. Plutonium solubilized within the lungs is translocated to the'liver and 

1eton.where it 'is tenaciously retained (Klaassen 1986). . .  

ncarcinogenic Toxicity . ' 

/-.' -." Among the plutonium isotopes, the short-1ived.h-241 is especially toxic because of its short half-life. / 
I . .  , .  ' >  . . / I  

The toxicity of plutonium compounds is based primarily on the very high radiotoxicity of the 

plutonium atom and secondarily upon the atom or combinations of atoms contained (Sax 1984). 

There are no reports on the chemical toxicity of plutonium; however, the fibrosis observed in the 

lungs of exposed animals and humans could be due to chemical interactions. The radiologic toxicity 

of plutonium involves bone necrosis, bone and lung cancer, and detrimental effects on the 

reproductive system. Also, toxic effects are observed in offspring of pregnant animals exposed to 

plutonium. No ingestion data specific to plutonium are available. 

.-. 

In a classic long-term toxicity study performed by Bair et al., the effects of inhaled plutonium oxide 

were studied in beagles for up to 10 years following inhalation exposure. At the highest levels of 

deposited activity, the dogs died within several hundred days with radiation pneumonitis and 

pulmonary fibrosis. At later times, death was related to severe pulmonary fibrosis. Beyond lO00 
days, although pulmonary fibrosis was still prominent, death was due to primary pulmonary 
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neoplasia. The most common neoplasm was bronchioloalveolar carcinoma (Klaassen 1986). Hahn et 

al. (1983), using data reported by Bair and Thomas (1976), calculated the risk factor for Pu-239 alpha 

irradiation of the lungs to be 600 lung tumors per million rad to lung, or, assuming an RBE of 20, 30 

lung tumors per millirem to lung. 

B 

Human data for plutonium exposure are available. Among workers contaminated, the case histories 

have been documented of 26 men who worked with plutonium during World War 11. The initial body 

burden of these workers was between 540 and 229,500 pCi (reported as between 20 and 8500 

Becquerel), and 11 of them received doses exceeding the maximum allowed by the International 

Commission for Radiological Protection. After a medical follow-up of 37 years, 2 members of this 

group died of myocardial infarction and accidental trauma, respectively, compared to the 6.6 deaths 

expected on the basis of the adjusted rates for white males. Their 1982 exam provided no evidence 

that 37 years of exposure to internally deposited plutonium had adverse effects on their health (Seiler 

1988), 

Less toxicity data are available on trans-plutonium radionuclides such as americium and curium; 

however, the data that are available indicate a qualitative similarity to the toxicity of plutonium. 

McClellan, et al. (1972) noted that inhaled americium and curium, even as oxides, appeared more 

soluble than inhaled plutonium and rapidly translocated to the liver and skeleton. (Klaassen 1986) 

B 

Carcinogenicity 

The EPA classifies all radionuclides as weight-of-evidence Group A substances (human carcinogens), 

based on their characteristic of emitting ionizing radiation and on the extensive epidemiologic data 

associating exposure with radiogenic cancers in humans (EPA 1992d). The carcinogenicity of Pu-238 

(the predominant plutonium isotope at the FEMP) from internal exposure is due to alpha particles. 

The EPA (1992d) has reported cancer potency slope factors for the plutonium isotopes, and these are 

presented in Table C.4-5. 

C.4.4.4 Radium 

Biological Distribution and Retention/Pharmacokinetics 

Four isotopes of radium occur naturally, Ra-223 (actinium series), Ra-224 and Ra-228 (thorium 

series), and Ra-226 (uranium series); radium is ubiquitous in the earth's crust and common in 

groundwater, mineral deposits, soil, food products, and common building materials. Ra-226 has the 
B 
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4 longest half-life (1600 years) of the radium isotopes and decays by alpha particle emission. Ra-223 

and Ra-224 are also alpha-particle.emitters, and Ra-228 is a beta-particle emitter. The primary uses 

of radium are for manufacturing luminous dials and instrument faces and for internal radiation 

therapy; thus, the bulk of human data on the effects of radium intake are available from studies of 

radium-dial painters and medical patients who have been administered therapeutic doses of radium. 

Radium introduced into the body generates decay products, including gaseous isotopes of radon. Rn- 
222 generated in the body persists long enough that it easily diffuses into the bloodstream and 

accumulates in the sinuses, significantly reducing the alpha dose to the radium accumulating tissues 

but increasing the dose in the sinuses. Ultimately, the bone tissues are the principal site of radium 

accumulation because of the similar chemistry of radium and calcium (NAS 1988). In the bone 

tissues, radium is initially deposited in endosteal bone surface tissue. There is, then, a redistribution 

to the bone volume, where the radium resides with a long retention time. 
, 

Noncarcinogenic Toxicitv 

No chemical toxic effects of exposure to radium have been documented, and the EPA has not 

developed an RfD for radium; therefore, the health hazard for radium is associated with potential 

radiocarcinogenic effects. 

Carcinogenicitv 

Although epidemiological investigations have documented the association between radium exposure 

and carcinogenic effects, there has bien considerable debate over the dose-response relationship 

involved. Bone cancer incidence has been evaluated as a function of a variety of parameters that 

represent a measure of radium exposure, such as absorbed dose to the skeleton, pure radium 

equivalents, and cumulative rad-years (Evans 1966). 

Cancers of the paranasal sinuses and the mastoid air cells have been associated with exposure to Ra- 

226 and Ra-228 since the 1930s (Martland 1939). These effects were initially seen in radium-dial 

painters, who received high absorbed doses from the quantities of radium they ingested. Excess 

incidence is evident when compared to the natural incidence, which is very low. After exposure to 

radium, these types of cancers were expressed later than bone cancers (Evans et al. 1969; Finkel et 

al. 1969; Rowland et al. 1971; Rundo et al. 1986). 

' 
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) As discussed above, Rn-222 generated in the body persists long enough that it easily diffuses into the 

bloodstream and accumulates in the sinuses, significantly increasing the dose in the sinuses. Studies 

of cancers of the sinuses and mastoid cells conducted in beagles injected with a variety of alpha- 

emitting radionuclides revealed excess incidence of these cancers (Schlenker 1980). Not all of the 

tumors were induced by alpha emitters that produce a gaseous decay product; therefore, a gaseous 

decay product was not essential to induction. Nevertheless, the risk of these cancers from Ra-226 and 

its decay products (including Rn-222) is considered significantly greater than from other alpha- 

emitting radionuclides. 

The accumulation of very high levels of radium is associated with severe anemias and leukemia 

(NAS 1988). However, at lower levels of accumulation (such as those experienced by the majority of 

U.S. radium-dial painters, especially in later years) the accumulated radium does not appear to 

significantly increase the risk of leukemia (NAS 1988). The BEIR IV Committee presented a cancer 

risk factor of 200 x 

on radon and other alpha emitters (NAS 1988). The HEAST has reported cancer slope factors for the 

radium isotopes, and these are presented in Table C.4-5. 

per rad for bone sarcomas from protracted exposure to radium in its report 

B 
C.4.4.5 Radon and Progeny 

BioloPical Distribution and Retention/Pharmacokinetics 

Tfie health risk accompanying radon exposure can be attributed to inhalation of the short-lived 

progeny of radon. The daughter atoms of concern are attached to particulates which then lodge in the 

lung passages and produce a radiation dose which may causes lung cancer. Radon progeny that do 

not lodge in the lung passages are exhaled, and do not deliver a radiation dose. Lung cancer results 

when the bronchial epithelium of the lung passages is exposed to alpha particles emitted from 

decaying radon progeny (i.e., Po-214 and Po-218) lodged in the lung passages. 

Short-lived radon progeny will decay to lead. Because lead is a chemical toxicant, significant 

accumulations of radon pose a potential source of lead exposure. 

Noncarcinogenic Toxicity 

There are no known toxic effects of direct exposure to radon gas or its short-lived progeny. 
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progeny exposure. It is also noted that EPA has adopted a nominal risk estimate of 360 x 

WLM for use in NESHAPS (RAGS). This estimate was based primarily on EPA's consideration of 

the BEIR IV assessment; however, EPA did average radon risk estimates derived from BEIR IV and 

ICRP models to calculate the estimate of 360 x lo6  per WLM. 

per 

Carcinogenicity 

Radon gas and associated progeny have been linked to an increase in incidence of lung cancer in 

individuals exposed via inhalation. 

The following discussion regarding the health effects of exposure to radon and radon progeny is 

summarized from the report of the BEIR IV Committee on radon and other alpha emitters 

(NAS 1988). The radiological effect of concern from exposure to radon and radon progeny is lung 

cancer. . 

The lung cancer mortality risk estimates for radon progeny exposure published by the BEIR IV 

Committee (NAS 1988) were based on an epidemiological study of underground miner populations. 

The assessment of the risk from exposure to radon progeny by the BEIR IV Committee represents the 

most recent comprehensive examination of estimated health risks associated with exposure. 

In its study of the human epidemiological data, the BEIR IV Committee reevaluated the primary data 

(i.e., exposure histories and mortality) for the four principal epidemiological study groups of 

underground miners exposed to radon progeny. From this reevaluation, the committee estimated the 

risk of developing fatal lung cancer. The risk from lifetime exposure to radon progeny was estimated 

at 350 x lod excess fatal lung cancers per cumulative working level month (WLM) as exposure. The 

WLM is defined, as the cumulative exposure to an airborne concentration of short-lived radon progeny 

(equal to one working level) for a period of one working month. It must be noted that this estimate, 

quantified as fatal lung cancer risk, was based primarily on epidemiological studies of humans and is 
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D Although the carcinogenicity of radon progeny is established and the hazards of exposure during 

mining are well recognized, the hazards of exposure in other environments have not yet been 

adequately quantified (NAS 1988). 

Using the BEIR IV risk factor (NAS 1988) of 350 x 

inhalation of Rn-222 and progeny, and by assuming 51.5 working months per year (8760 hours per 

year divided by 170 hours worked per month), 100 pCi Rn/liter air, short-lived Rn-222 progeny 

present in 50 percent equilibrium, and an inhalation rate of 20 m3/day for 365 daydyear, one can 

derive a lung cancer mortality risk factor of 1.2 x lo-" per pCi. The EPA cancer slope factor from 

HEAST for inhalation of Rn-222 plus progeny is 7.7 x lo-'* per pCi. The cancer slope factors for 

radon plus progeny are presented in Table C.4-5. It must be noted that the BEIR IV risk estimate 

pertains to lung cancer mortality, while the EPA cancer slope factors all pertain to cancer induction 

rather than cancer fatality. 

WLM' for lung cancer mortality from 

C .4.4.6 Strontium 

Biological Distribution and Retention/Pharmacokinetics 

Wenning and Kirsch (1988) reported that the GI absorption of soluble strontium compounds ranges 

from 5 to 25 percent of the ingested dose and the EPA (1992d) has derived a GI absorption efficiency 

factor of 0.3. Insoluble strontium compounds are absorbed to about 5 percent. Data regarding 

inhalation or dermal absorption have not been located. 

D 

Strontium is an alkaline earth metal similar in chemical behavior to calcium (Wenning and Kirsch 

1988). About 99 percent of the body burden is in the skeleton. Excretion is principally in the urine. ' 

Noncarcinogenic Toxicity 

Stable strontium has induced rachitic changes in the bones, particularly of the young (EPA 1992d). 

Presumably, Sr-90 would also induce rachitic changes in bone. The concern at the FEMP, however, 

is with the radiological effects (carcinogenicity) of Sr-90, rather than the noncarcinogenic toxicity. 

Carcinogenicity 

The EPA (1992d) has assigned stable strontium to cancer weight-of-evidence Group D, indicating it i s  

not classifiable as to human carcinogenicity. Quantitative cancer risk estimates were not derived for 

Group D substances. The EPA classifies all radionuclides as Group A substances (human 
B 
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carcinogens), based on their characteristic of emitting ionizing radiation and on the extensive 

epidemiologic data associating exposure with radiogenic cancers in humans (EPA 1992d). The EPA 

(1992d) has derived cancer potency slope factors for Sr-90, and its radioactive decay product of 3.6 x 

lo-'' per pCi for ingestion and 6.2 x lo-" per pCi for inhalation exposure, and these are presented in 

Table C.4-5. There is no slope factor for external exposure to Sr-90, which does not emit penetrating 

radiation (gamma- or x-rays). 

C .4.4.7 Technetium 

Biological Distribution and Retention/Pharmacokinetics 

No isotopes of technetium are stable (Clarke and Podbielski 1988). Lethality due to radiation toxicity 

usually occurs before the nonradiologic effects of technetium become manifest; hence, little is known 

of the absorption, distribution or pharmacokinetics of the element. , 

Noncarcinogenic Toxicitv 

No isotopes of technetium are stable (Clarke and Podbielski 1988). Lethality due to radiation toxicity 

usually occurs before the nonradiologic effects of technetium become manifest; hence, little is known 

of the metabolic effects of the element. 

Carcinogenicitv 

The EPA classifies all radionuclides as weight-of-evidence Group A substances (human carcinogens), 

based on their characteristic of emitting ionizing radiation and on the extensive epidemiologic data 

associating exposure with radiogenic cancers in humans (EPA 1992d). The internal carcinogenicity of 

Tc-99' is due to its emission of beta particles (Clarke and Podbielski 1988). The EPA (1992d) has 

derived cancer potency slope factors for Tc-99 of 1.3 x 10" per pCi for ingestion, 8.3 x 10"' per pCi 

for inhalation, and 6.0 x l O I 3  per pCi yrlg for external exposure, and these are presented in Table 

c.4-5. 

C.4.4.8 Thorium 

Biological Distribution and Retention/Pharmacokinetics 

Thorium is a naturally occurring radionuclide. Oxides and hydroxides of thorium are assigned to 

inhalation Class Y, while all other chemical forms are assigned Class W. It is deposited primarily in 

bone with a very long half-life (8000.days), and to a lesser extent in the liver and other soft tissues 

(ICRP 1978). 



FEMP-OU02-6 FINAL 
March 1, 1995' 

1 Noncarcinogenic Toxicitv 

No toxic effects of exposure to thorium have been documented, and the EPA has not developed an 

RfD for thorium; therefore, the health hazard for thorium is associated with its potential 

radiocarcinogenic effects. 

Carcinogenicitv 

The. half-life of Th-232 is approximately 10 billion years; thus, the specific activity is relatively low 

and the rate of decay is slow. Th-232 decays by alpha.particle emission, as do most of the progeny 

in the thorium natural decay series. 
I 

Thorium has historically been used as a medical imaging agent, because it is a heavy atom that 

provides contrast in radiographic imaging. In this role, thorium has been used commercially as 

Thorotrast, a 25-percent colloidal solution of thorium dioxide. The following discussion of the health 

effects from thorium exposure is summarized from the report of the BEIR IV Committee on radon 

. 

and other alpha emitters (NAS 1988). 

Thorotrast has been used extensively in the United States, Europe, and Japan as an intravascular 

contrast agent for cerebral and limb angiography. The human epidemiological evidence from the 

studies of Thorotrast patients represents the primary_source of data from which estimates of risk have 

been derived (NAS 1988). These data can be used to derive estimates of risk for liver cancer and 

leukemia; however, such estimates strictly apply only to conditions of intravascular Thorotrast 

injection. The BEIR IV committee derived a risk estimate of up to 300 x per rad of alpha 

particle radiation to the liver. They emphasized that these estimates are for Thorotrast, not thorium, 

because the dosimetry of other isotopes of thorium differs from that of Th-232 in the Thorotrast 

colloid form. BEIR IV also derived a risk estimate of up to 60 x 

bone marrow for leukemia, and a value of up to 120 x 

without marrow for bone cancer (NAS 1988). 

per rad of alpha radiation to 

per rad of alpha radiation to the skeleton 

In summary, the animal experimental evidence indicates that Thorotrast induces cancers as a result of 

the radiation dose delivered by the solution. The physical presence of particles in the colloid solution 

and the chemical effect of the thorium are not likely to influence the induction of cancer (NAS 1988). 

The EPA derived slope factors are presented in Table C.4-5. ) 
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C.4.4.9 Uranium 

Biological Distribution and Retention/Pharrnacokinetics 

In general, uranium compounds are not easily absorbed across the human GI tract. Soluble uranium 

compounds demonstrate the best absorption. In a study in which patients drank a solution of uranyl 

nitrate hexahydrate, a water-soluble compound, only 0.5 to 5 percent of the dose was absorbed 

(Hursh et al. 1969). Recent uranium metabolic models estimated absorption from the GI tract to the 

blood to be 0.6 percent (Wrenn et al. 1987). Although human data concerning absorption by dermal 

exposure are sparse, water-insoluble uranium compounds were not absorbed in significant quantities 

across the skin (Yuile 1973) and are not believed to pose a significant risk to humans by this exposure 

route. 

Once absorbed into the bloodstream, uranium compounds are metabolically converted to uranyl ions. 

The uranyl ion acts as a ligand in the systemic circulation; binding to the plasma proteins and 

bicarbonate. Although this uranyl-bicarbonate complex is stable at the pH of the plasma, the pH of 

urine favors dissociation of the complex. This leaves the uranyl ion free to bind to the tissues in the 

proximal tubule wall of the nephrons of the kidneys, resulting in cellular necrosis (Leggett. 1989). 

The kidneys are the only soft tissue that stores uranium in any appreciable quantity and are the main. 

organs of excretion (Hursh and Spoor 1973). Approximately 70 percent of an intake of uranium has 

been estimated to be excreted by the kidneys within.24 hours of intake (Berlin and Rudell 1979). 

Uranium that is not excreted is stored in the kidneys and bones. Binding to the bone is believed to be 

caused by the affinity of uranium for the phosphate groups in the bone structure. The bone surface is 

the most probable target tissue for exposure to uranium, and bone sarcoma as the carcinogenic effect 

of concern. Radiocarcinogenic effects, including bone sarcoma and head carcinoma, have also been 

observed in animals and humans from exposure to isotopes of radium, and studies involving exposure 

of mice to high specific activity U-232 and U-233 have also revealed an increase in bone sarcomas. 

Noncarcinogenic Toxicity 

In humans, exposure to uranium leads to nephritis in the kidneys. Data on human exposure to 

uranium compounds were collected from 1940 to 1960 in acute studies on terminal and volunteer 

patients. Single injections of 70 to 100 pg/kg of uranium nitrate to terminally ill patients resulted in 

proteinuria and increased'levels of catalase in the urine (Berlin and Rudell 1979; Luessenhop et al. 

1958). In another study, patients were given uranyl nitrate injections ranging from 6.3 to 71 pg/kg. 
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B One of the early signs of renal damage, the appearance of the enzyme catalase in the urine, occurred 

in patients receiving 55 to 71 pg/kg (Hursh and Spoor 1973; Leggett 1989). 

The EPA (1991b) has established an RfD for uranium of 3 x mg/kg/day. In lieu of a NOAEL, 

the RfD was based on the LOAEL of 2.8 mg/kg/day (Maynard and Hodge 1949) and an uncertainty 

factor of 1000. The uncertainty factor accounts for intraspecies and interspecies variability in 

toxicological response and for the use of the LOAEL rather than an NOAEL. No factor was included 

for the short duration of the exposure (30 days), because it has been shown that chronic nephrotoxic 

effects can be adequately characterized with experiments of acute/subacute duration (RAGS Part B). 

The RfD for uranium is presented in Table C.4-1. 

Carcinogenicitv 

Uranium can induce cancer as a result of intake into the body through inhalation or ingestion 

pathways. The induction of cancer results when organs and tissues of the body are exposed to alpha 

particles emitted from decaying uranium atoms. Alpha particles are energetic emissions that cause 

molecular ionizations in a very dense pattern along a short path through matter. The effect of an 

alpha particle is highly localized due to the short path length traveled (low penetrability) and the 

ability of the particle to produce many ionizations. The ionization events cause biological damage 

believed to be responsible for inducing cells to become cancerous. Although other energetic 

emissions from radioactive decay of atoms (such as beta particles and gamma rays) also cause 

molecular ionizations, these radiations do not produce the density of ionizations that alpha particles 

produce. The dense pattern of ionizations caused by alpha particles and the low penetrability of alpha 

particles are the factors that determine uranium to be an internal exposure hazard. Alpha particles are 

not an external exposure hazard because they do not penetrate sensitive tissues from outside the body. 

The outer layers of the skin stop the alpha particles before,they can penetrate and damage sensitive 

tissues of inner layers. 

b 

The type of uranium (Le., natural, enriched, or depleted) under consideration is important because 

different types of uranium have different specific activities (the amount of radioactivity per unit 

mass). The value of the specific activity of the uranium reflects the number of alpha particles emitted 

per unit mass. This has a direct impact on the magnitude of the radiological dose delivered internally 

after the uranium enters the body. Naturally occurring uranium and uranium processed from natural 

uranium is a mixture of U-234, U-235, and U-238. The difference between natural, enriched, and 
b 
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depleted uranium is defined by the percent U-235 mass enrichment: the higher the U-235 

enrichment, the higher the specific activity of the mixture. 

Convincing epidemiological evidence of uranium-induced radiocarcinogenic effects in humans is 

difficult to obtain. Available epidemiological evidence has come from studies of workers involved in 

uranium mining and milling operations. It has been noted for some time that uranium workers are at 

risk of increased cancer mortality; however, inhalation of airborne radon progeny rather than uranium 

particulates is considered the predominant source of radiation damage to the respiratory tract .in 

uranium miners. Simultaneous exposures to radon progeny and other elements present in uranium ore 

are considered confounding factors in those studies of uranium miners intended specifically to 

examine the radiological effects of exposure to uranium. 

Risk estimation for exposure to uranium is based heavily on the carcinogenic effects of other alpha- 

emitting radionuclides and on animal experiments involving exposure to uranium. Chronic exposure 

to uranium should be controlled on the basis of nephrotoxicity more than by radiocarcinogenicity 

from alpha particle emissions (NAS 1988). Quantification of the risk from chronic exposure to 

uranium alpha particles cannot be determined from published epidemiological studies because of 4 
confounding factors and the limited power of the studies to detect increased rates of cancer incidence 

or mortality (NAS 1988). Therefore, the BEIR IV Committee's risk estimate for uranium was based 

on the carcinogenic effects of other alpha emitting- radionuclides and animal experiments. involving 

exposure to uranium. The most probable radiogenic effect is an increase in bone sarcomas. The 

likelihood of sarcomas from exposure to naturally occurring uranium is considered low and 

demonstrable only if a linear dose-response relationship is assumed (Mays et al. 1985). If the dose- 

response relationship is quadratic, then virtually no effect would be expected from naturally occurring 

uranium. Assuming a linear dose-response relationship and a constant nonoccupational uranium 

intake of 1 pCi/day, then the risk of bone sarcoma induction over a lifetime is estimated to be 1.5 x . 

or 1.5 bone sarcomas per million persons (Mays et al. 1985). This is compared to a natural 

incidence of 750 bone sarcomas in the absence of excess exposure. 

Assuming a constant nonoccupational uranium intake rate of 1 pCi/day, an exposure frequency of 365 

daydyear, and a lifetime of 70 years, then a lifetime uranium intake of nearly 26,000 pCi is 

calculated. Using the risk factor from Mays (Mays et al. 1985) and dividing by the calculated 

lifetime intake, a risk'factor of 5.9 x 10" per pCi can be derived. A comparison of this risk factor 
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B with the cancer slope factors from HEAST for ingestion of U-234, U-235, and U-238 indicates that 

the ratios of the HEAST values to the former value are 2.4, 2.2, and 2.2, respectively. The EPA 
I 

derived cancer slope factors for uranium isotopes are presented in Table C.4-5. 

C.4.5 TOXICITY PROFILES: CHEMICALS 

The following is a presentation of toxicity information for chemical COCs. The varying level of 

discussion among the contaminant profiles reflects both the amount of information accessible in the 

literature about these substances and professional judgement concerning the appropriate level of detail 

necessary to adequately discuss the toxicity of each substance. 

C.4.5.1 Antimony 

Pharmacokinetics 

Antimony exists in the tri- and pentavalent states (Budavari 1989). The pharmacokinetics of antimony 

appear to be strongly valence- and species-dependent. Elinger and Friberg (1986a) estimated GI 

absorption to be at least 15 percent in mice given a single oral dose of labeled trivalent antimony 

potassium tartrate. This estimate was based on the recovery of labeled antimony in urine and tissues. 

. 

D , Actual absorption may have been considerably 'higher, because GI excretion starts immediately after 

absorption following an oral dose. The 15 percent absorption efficiency is considered sufficiently 

conservative and well documented for use in estimating a dermal RfD from the oral RfD. 

Although quantitative data were not provided, Elinger and Friberg (1986a) stated that the pulmonary 

absorption of inhaled trivalent antimony is substantial. 

Patterns of tissue distribution of absorbed antimony appear to be largely species-dependent . In 

humans injected with labeled sodium antimony dimercaptosuccinate, highest amounts of antimony are 

located in the liver, thyroid, and heart (Elinger and Friberg 1986a). Smelter workers exposed to 

inhaled antimony compounds retain antimony in their lungs for several years. Single or repeated 

injections of trivalent or pentavalent antimony in monkeys, dogs, and mice result in highest levels in 

the kidney, liver, and thyroid. Rats appear to retain higher levels in the blood than do other 

laboratory animals. In rats, trivalent antimony is retained principally in the erythrocytes (at least 95 

percent), but pentavalent antimony is retained principally in the plasma (about 90 percent). 
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In humans, pentavalent antimony appears to be cleared from the body more efficiently than trivalent 

antimony (Elinger and Friberg 1986a). Urinary excretion predominates over fecal excretion for both 

penta- and trivalent antimony, but particularly for pentavalent antimony. In rats and hamsters, 

urinary excretion predominates for pentavalent antimony and fecal excretion predominates for 

trivalent antimony. 

NoncarcinoPenic Toxicitv 

Chronic oral exposure studies in animal models include two briefly reported lifetime drinking water 

studies with potassium antimony tartrate in rats and mice that reported reduced longevity in both 

species and reduced mean heart weight and altered blood chemistry in the rats (EPA 1992d). A 

verified chronic oral RfD of 0.0004 mg/kg/day was based on the rat study and an uncertainty factor 

of 1000 (Table C.4-1). 

Chronic effects from occupational exposure include irritation of the respiratory tract, pneumoconiosis, 

pustular eruptions of the skin called "antimony spots, " allergic contact dermatitis, and cardiac effects, 

including abnormalities of the ECG and myocardial changes (Elinger and Friberg 1986a). Cardiac 

effects were also observed in rats and rabbits exposed by inhalation for six weeks, and in animals 

(dogs and possibly other species) treated by intravenous injection. Inhalation RfC values are not 

available from the EPA. The heart, respiratory tract,. and skin are the principal target organs for 

antimony. 

Carcinogenicitv 

Data were not located regarding the human carcinogenicity of antimony. Antimony fed to rats did not 

produce excess tumors (Goyer 1991), but a high frequency of lung tumors was observed in rats 

exposed by inhalation to antimony trioxide for one year (Elinger and Friberg 1986a). The EPA 

(1991~) has not evaluated the carcinogenicity of antimony. 

C.4.5.2 Aroclors 

Pharmacokinetics 

Aroclor-1016, -1221, -1242, -1248, -1254, and -1260 are marketed commercially as PCBs. PCBs 

were detected in the serum and breast milk of women who consumed PCB-contaminated fish from 

Lake Michigan, and in the blood of volunteers who ingested PCB mixtures. These detections provide 

qualitative evidence of GI absorption in humans (ATSDR 1991). In volunteers who ingested PCBs in 

C-4-28 
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B fish, blood levels peaked in approximately 5 hours after the meal and returned to baseline levels 17 

hours later, suggesting that absorption is rapid. Quantitative GI absorption studies with rats, 

monkeys, and ferrets dosed with individual PCB congeners revealed retention of 75 to 95 percent of 

the administered dose, with some evidence that absorption efficiency may be inversely related to the 

extent of chlorination. The 75 percent GI absorption efficiency is considered sufficiently conservative 

and well documented for use in estimating a dermal RfD and cancer slope factor from the respective 

oral values. 

Quantitative inhalation absorption data were not located for humans or animals. ATSDR (1991) 

reviewed the occupational exposure data presented by Wolff ( 1985) and concluded that inhalation 

uptake contributed up to 80 percent of the concentration measured in the adipose tissue of exposed 

workers. Dermal uptake accounted for the remainder of the concentration. Dermal application 

studies with PCBs containing 42 and 54 percent chlorine in animals revealed uptakes of 15 to 34 

percent of the applied dose in monkeys and 56 percent in guinea pigs (ATSDR 1991). The dosing 

vehicle appeared to influence absorption; uptake in monkeys was 29 percent from mineral oil and 15 

percent from trichlorobenzene. D 
In humans, PCBs distribute preferentially to adipose tissue (ATSDR 1991). In occupationally 

exposed workers, the adipose/plasma partition ratio ranged from 1831 to 21011. Inhalation and oral 

exposure data in animals revealed that distribution is biphasic, first to liver and muscle followed by 

redistribution to adipose tissue. PCB residues were detected in human breast milk and in umbilical 

cord blood, indicating transfer to the fetus and offspring. Studies conducted on several species 

suggested that transfer to the offspring is greater through nursing than through placental transfer 

(ATSDR 1991). 

PCB residues in human fat consisted largely of the more highly chlorinated congeners that were 

substituted in the meta-para vicinal positions, probably because these congeners are relatively more 

resistant to metabolism (ATSDR 1991). In vitro studies with human microsomes and animal studies 

indicate that metabolism involves hydroxylation, preferentially at the para position in the least 

chlorinated phenyl ring. Some PCB congeners were transformed to dihydrodiols, probably through a 

pathway involving formation of an arene oxide intermediate. The hydroxy derivatives may be 

conjugated with glucuronide or sulfate for excretion. Considerable interspecies variation was noted in 

the rate of metabolism of specific PCB congeners. 
b 
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Animal studies indicate that both fecal and urinary excretion areL important in the elimination of PCBs 

and their metabolites (ATSDR 1991). Lactation represented a major excretory pathway in nursing 

women. resulting in higher concentrations of PCB residues in infant's blood than in maternal blood. 

In humans who had consumed PCB-contaminated rice, elimination half-lives, from blood for individual 

PCB congeners ranged from 4 to 24 months, with longer half-lives estimated for those congeners that 

were more resistant to metabolism. 

Noncarcinogenic Toxicitv 

Targets for PCBs include the skin, liver, fetus, and neonate. Epidemiologic studies of women in the 

United States have associated oral PCB exposure with low birth weight or retarded musculoskeletal or 

neurobehavioral development of their infants (ATSDR 1991). Occupational exposure to PCBs has 

been associated with upper respiratory tract and ocular irritation, loss of appetite, liver enlargement, 

increased serum concentrations of liver enzymes, skin irritation, rashes and chloracne, ' i d  in heavily 

exposed female workers, decreased birth weight of their infants (ATSDR 1991). However, 

concurrent exposure to contaminants has confounded the interpretation of the occupational exposure 

studies. Animal models exposed to Aroclor- 1254 vapors by inhalation exhibited moderate liver 

degeneration, decreased body weight gain, and slight renal tubular degeneration. Neither verified nor 

provisional chronic inhalation RfC values are available. 

Oral studies in animals have established the liver as the target organ in all species, and the thyroid as 

an additional target organ in the rat. Effects observed in monkeys included gastritis, anemia, 

chloracne-like dermatitis, and immunosuppression. Oral exposure in animal models induced 

developmental effects, including retarded neurobehavioral and learning development in monkeys. 

Neither verified nor provisional chronic oral RfD values were located for any of the Aroclors. 

Carcinogenicity 

The EPA (1991~) has classified the PCBs as cancer weight-of-evidence Group B2 substances 

(probable human carcinogens), based on inadequate data for humans but sufficient data for animals. 

The human data consist of several epidemiologic occupational and accidental oral exposure studies 

with serious limitations, including poorly quantified concentrations of PCBs and durations of 

exposure, and probable exposures to other potential carcinogens (EPA 1992d). 
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1 PCB congeners vary greatly as to their potency in producing biological effects. There is some 

evidence that mixtures containing more highly chlorinated biphenyls are more potent inducers of 

hepatocellular carcinoma in rats than mixtures containing less chlorine by weight (EPA 1993a). 

The animal data consist of several oral studies in rats and mice with various Aroclors, Kanechlors or 

Clophens (commercial PCB mixtures manufactured in the United States, Japan, and Germany, 

respectively) that reported increased incidence of liver tumors in both species (EPA 1992d). The 

EPA (1991~) has presented a verified oral slope factor of 7.7 per mg/kg/day for all PCBs, based on 

liver tumors in rats treated with Aroclor-1260 (Table C.4-2). 

C.4.5.3 Arsenic . 

Pharmacokinetics 

Arsenic occurs in compounds in the trivalent and pentavalent forms (Budavari 1989). The extent of 

the GI absorption of arsenic depends on the particular arsenic compound ingested. Several studies 

with humans and laboratory animals indicate that the GI absorption of dissolved trivalent or 

pentavalent arsenic exceeds 90 percent (Ishinishi et al. 1986). Hamsters appear to have somewhat 

lower (50 to 75 percent) GI absorption of soluble arsenic compounds (ATSDR 1989d). Organic, 

-arsenic compounds, which may occur in seafood, are also readily absorbed (70 to 99.7 percent). The 

GI absorption of less soluble compounds (e.g., arsanilic acid, arsenic trioxide) is determined by 

particle size, and pH of the gastric juice. An estimate of 95 percent GI absorption efficiency is 

considered to be sufficiently conservative and well documented for use in estimating a dermal RfD 

and cancer slope factor from the respective oral values (EPA 1993d). 

The extent of absorption of arsenic from the lungs depends on the solubility of the inhaled compound 

and particle size (ATSDR 1989d; Ishinishi et al. 1986). In a study with arsenite in cigarettes and 

with arsenic aerosols in lung cancer patients, deposition was estimated at approximately 40 percent, 

and 75 to 85 percent of the deposited arsenic was absorbed from the lungs within 4 days. 

\ 

The occurrence of systemic toxic effects following dermal exposure to arsenic acid or arsenic 

trichloride (Ishinishi et al. 1986) indicates qualitatively that dermal absorption of some arsenic 

compounds occurs. 
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In most animals, all but a small fraction of systemic arsenic is rapidly cleared from the blood and 

other tissues (ATSDR 1989d). Residual arsenic is located in tissues (liver, kidney, spleen, heart, skin, 

hair, epithelium of the upper GI tract) containing a high concentration of sulfhydryl groups, to which 

arsenic preferentially binds (Arnold 1988; Ishinishi et al. 1986). In rats, more than in the other 

laboratory animals and in humans, arsenic binds to the erythrocytes with high affinity and clearance 

from the blood is slow (ATSDR 1989d). 

Arsenic is extensively metabolized, principally in the liver, in humans and animals (ATSDR 1989d). 

Metabolism involves methylation of trivalent arsenic (arsenite) to dimethylarsinic acid, or, to a lesser 

extent, to monomethylarsonic acid. Both methylation products, as well as inorganic arsenic, are 

excreted principally and rapidly through the urine. 

Noncarcinogenic Toxicity 

The only noncarcinogenic effects in humans clearly attributable to chronic oral exposure to arsenic are 

dermal hyperpigmentation and keratosis, as revealed by studies of several hundred Chinese exposed to 

naturally occurring arsenic in well water (EPA 1992d). Similar effects were observed in persons 

exposed to high levels of arsenic in water in the western hemisphere. Occupational (predominantly 

inhalation) exposure was also associated with neurological deficits, anemia, and cardiovascular effects 

(Ishinishi et al. 1986). The EPA (1991~) has presented an RfD of 0.0003 mg/kg/day for chronic oral 

exposure, based..on a NOAEL-from the.Chinese data and an uncertainty factor of 1 (Table C.4-1). 

The principal target organs for arsenic are the skin, nervous system, blood and cardiovascular system. 

1 

Carcinogenicity 

Inorganic arsenic is clearly a carcinogen in humans (EPA 1992d). Inhalation exposure was associated 

with increased risk of lung cancer in persons employed as smelter workers, in arsenical pesticide 

applicators, and in a population residing near a pesticide manufacturing plant. Oral exposure to high 

levels in well water was associated with increased risk of skin cancer. The EPA (1991~) has 

classified inorganic arsenic in cancer weight-of-evidence Group A (human carcinogen). An inhalation 

slope factor of 50 per mg/kg/day, based on absorbed arsenic, was derived from occupational data. 

Applying an absorption factor of 0.3 yielded an inhalation slope factor of 15 per mg/kg/day, based on 

an ambient or inhaled dose. The slope factor based on the inhaled, rather than absorbed, dose is the 

correct parameter to use in risk assessments. Assuming a human inhales 20 m3 of air per day and 

weighs 70 kilograms, the EPA (1991~) estimated an inhalation unit risk of 0.0043 pg/m3. EPA 

I 
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1 (1993~) proposed an inorganic arsenic ingestion unit risk of 5.0 x 

slope factor is 1.8 per mg/kg/day assuming a 70 kg adult ingests 2 liters per day (Table C.4-2). "The 

uncertainties associated with ingested inorganic arsenic are such that estimates could be revised 

downward as much as an order of magnitude, relative to the risk estimates associated with most other 

carcinogens" (EPA 1993~).  

per mg/l. The equivalent oral 

C.4.5.4 Bervllium 

Pharmacokinetics 

Absorption of beryllium from the GI tract is low, probably not exceeding 20 percent of an ingested 

dose, because the metal forms insoluble precipitates with phosphate and is eliminated in the feces 

(Reeves 1986). 

Clearance of inhaled beryllium is multiphasic; small quantities of beryllium compounds may remain 

encapsulated in the lung parenchyma for several years (Reeves 1986). Water-soluble forms of 

beryllium with a pH of 3 are absorbed through the skin of animals (Zorn et ai. 1988), but the extent 

of absorption is probably .minimal, because most beryllium salts are insoluble at physiologic pH, and 

ionized beryllium is readily bound to epidermal contaminants (Reeves 1986). 1 

Most beryllium in the circulation probably exists as a colloidal phosphate adsorbed to serum protein; 

minor amounts exist as the citrate or hydroxide (Reeves 1986). Distribution of small doses is 

primarily to the skeleton; for larger doses, distribution is primarily to the liver. Secondary 

distribution results in movement of beryllium from the liver to the skeleton. The primary route of 

excretion is through the urine. 

Noncarcinogenic Toxicity 

Beryllium has a low order of toxicity when ingested because it is poorly absorbed from the GI tract 

. (Reeves 1986). Occupational exposure has induced dermatitis, acute pneumonitis, and chronic 

pulmonary granulomatosis (berylliosis). Berylliosis was also observed in humans living in the vicinity 

of a beryllium plant. Pulmonary effects also occurred in laboratory animals subjected to inhalation 

exposure. A verified chronic oral RfD value of 0.005 mg/kg/day (Table C.4-1) was based on a 

NOAEL of 0.54 mg/kg/day in a lifetime drinking water study with beryllium sulfate in the rat, and 

on an uncertainty factor of 100 (EPA 1991~).  The target organs for inhalation exposure appear to be 

the lungs; target organs for oral exposure are not identified. 
1 
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Carcinopenicity 

The EPA (1991~) has classified beryllium in cancer weight-of-evidence Group B2 (probable human 

carcinogen). based on inadequate human data but sufficient animal data. The human data consist of 

occupational studies that weakly associate exposure with increased risk of lung cancer, but 

confounding variables were not controlled and the studies lacked sensitivity. A significant increase in 

lung tumors occurred in three strains of rats and in rhesus monkeys subjected to inhalation exposure 

or intratracheal instillation of a variety of beryllium compounds. Osteogenic sarcomas were induced 

in rabbits and mice, but not in rats or guinea pigs injected intravenously with various beryllium 

compounds. Oral studies in animal models yielded inconclusive results. The EPA (1991~) derived an 

oral slope factor of 4.3 per mg/kg/day from a slight but statistically nonsignificant increase in total 

tumors in a lifetime drinking water study with beryllium sulfate in the.rat. An inhalation unit risk of 

0.0024 per pg/m3, equivalent to 8.4 per mg/kg/day (assuming humans inhale 20 m3 of air per day and 

weigh 70 kilograms), was derived from a human occupational study (Table C.4-2). 
. .  

C.4.5.5 Carbazole 

Noncarcinogenic Toxicity 

Only the oral LD,,, in rats for carbazole has been located. The oral 

greater than 5000 mg/kg (EPA. 1993d). 

D, in rats is reportec. to be 

The EPA has not derived chronic oral and chronic inhalation reference doses for carbazole. 

Carcinogenicity 

ThTEPA has classified carbazole as a cancer weight-of-evidence Group B2 substance (probable 

human carcinogen) based on the presence of liver tumors in mice that were administered carbazole in 

their diets. The EPA (1993~) has derived an oral cancer slope factor of 2.0 x lo-* (mg/kg/day)-' 

(Table C .4-2). 

C.4.5.6 Dieldrin 

Toxicitv 

Dieldrin is toxic to both humans and animals. Clinical observations in humans indicate that the 

primary symptoms resulting from acute exposure to dieldrin are manifested as neurological and 

respiratory effects. Dieldrin exposures result in neurological. effects which may include central 

nervous system excitation, convulsions, tremors, ataxia, agitation, nervousness and amnesia. I 
., ', 
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Disturbances of sleep, memory and behavior may persist for several days or weeks after the acute 

phase of poisoning. In extreme overdoses, central nervous system depression may result in death 

which arises from respiratory depression. Repeated exposures to commercial dieldrin applicators 

resulted in a syndrome indistinguishable from idiopathic epilepsy which ceased when exposure was 

terminated (EPA 1994b). In addition, exposure via ingestion may cause nausea, vomiting, and 

diarrhea. Hematological changes include blood dyscrasia, anemia and leukemia. Dermal exposures 

result in irritation. Deaths associated with acute dieldrin toxic exposures were not reported. The 

EPA chronic oral RfD of 5 x 10” mg/kg/day is presented in Table C.4-1. 

Carcinogenicitv 

Dieldrin has been classified as a probable human carcinogen (Weight-of-evidence Group B2) based on 

inadequate human carcinogenicity data and sufficient animal carcinogenicity data (EPA 1994a). 

Animal carcinogenicity data demonstrate that dieldrin is carcinogenic in both sexes of different strains 

of mice. Dose response data support these effects as ranging from being liver tumors, to 

hepatocarcinomas with transplantation confirmation, to pulmonary metastases. In studies in which 

tumors resulted, hepatocellular tumors were identified most frequently. Human carcinogenicity data 

are limited to one retrospective study .which reported no statistically significant increases in cancer 

deaths among 1155 organochlorine pesticide manufacturing workers (EPA 1994a). In addition, two 

studies of workers exposed to aldrin and dieldrin reported no increase in the incidence of cancer. 

,Van Raalte (EPA, 1994a) observed two cases of cancer (gastric and lymphosarcoma) among 166 

pesticide manufacturing workers exposed between 4 and 19 years and with additional follow-up from 

15 to 20 years. However, exposure was not quantified and workers were exposed to other pesticides 

(endrin and telodrin). In addition, the population of workers studied was small and the age of the 

cohort was young and the number of expected deaths was not calculated. Finally, the durations of 

exposure and latency were relatively short. The EPA oral and inhalation cancer slope factors for 

dieldrin are 1.6 x 10’ (mg/kg/day)-’ and are presented in Table C.4-2. 

C.4.5.7 Polvcvclic Aromatic Hvdrocarbons 

Pharmacokinetics 

Several rat studies indicate considerable chemical-specific variation in PAH pharmacokinetics 

(ATSDR 1989~). GI absorption is enhanced by solubilizing the chemical in a readily absorbed 

vehicle such as oil. Jones and Owen (1989) reported a range of 43 to 58 percent for the GI 

absorption of benzo(a)pyrene. The lower end of this range, 43 percent, is considered sufficiently 
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conservative and well documented to use in estimating dermal RfDs and cancer slope factors from the 

respective oral values for all the EPA Group B PAHs. 

The identification of metabolites of PAHs in the urine of occupationally exposed humans is qualitative 

evidence that respiratory tract uptake occurs, although quantitative uptake data were not located 

(ATSDR 1989~). Studies in rats indicate that pulmonary absorption of benzo(a)pyrene is rapid. 

PAHs carried by insoluble particulate matter, however, would be retained in the lung longer than 

pure PAHs. Human and animal studies suggest considerable chemical-specific variation in dermal 

absorption. Quantitative estimates in animals treated with radiolabeled compounds range from 33 

percent for dibenzo(a,h)anthracene to 93 percent for benzo(a)pyrene. 

Inhalation and oral studies in animals with radiolabeled benzo(a)pyrene indicate that distribution of 

absorbed material is primarily to the lipid fractions of the liver, lung, kidney, and GI tract, with 

redistribution to the protein fractions of these organs (ATSDR 1989~). Once absorbed, 

benzo(a)anthracene, dibenzo(a,h)anthracene, and chrysene are rapidly and widely distributed in orally 

treated rats. There is considerable chemical-specific variability in the distribution of the PAHs to the 

fetuses of pregnant rats. 

Studies of the metabolism of benzo(a)pyrene provide information relevant to other PAHs, because of 

the structural similarities of all members of the class. Metabolism involves microsomal mixed 

function oxidase hydroxylation of one or more of the phenyl rings with the formation of phenols and 

dihydrodiols, probably via formation of arene oxide intermediates (ATSDR 1989~).  The dihydrodiols 

may be further oxidized to diol epoxides, which, for certain members of the class, are known to be 

the ultimate carcinogens (EPA 1992~). Conjugation with glutathione or glucuronic acid and reduction 

to tetrahydrotetrols are important detoxification pathways. Metabolism of naphthalene results in the 

formation of 1,2-naphthoquinone, which induces cataract formation and retinal damage in rats and 

rabbits. 

Excretion of benzo(a)pyrene is principally through the bile, although there seems to be considerable 

species variation in the pattern (biliary versus urinary) and rate of excretion (ATSDR 1989~). 

Urinary excretion predominates slightly in rats treated dermally with anthracene. 
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B Noncarcinogenic Toxicity 

A single exposure to PAHs has been associated with a number of toxic effects. The acute lethal 

toxicity of PAHs ranges from 250 mg/kg for the most potent to 700 mg/kg for the least potent. 

However, most exposure situations will involve a mixture of PAHs; it is impossible to determine 

whether the acute lethal toxicity for a mixture will lie between these values of whether toxicity will be 

additive. In addition, these data were obtained following parenteral administration, a step which 

bypasses metabolism in the liver; therefore, their relevance to human exposure is questionable. 

Carboxylesterase activity of the intestinal mucosa was decreased in rats following intragastic 

administration of 50 or 150 mg/kg/day benzo(a)anthracene or benzo(a)pyrene for 4 days; enzyme 

activity was increased following oral exposure to 100 mg/kg/day of anthracene or phenanthrene 

' (ATSDR 1990). 

Bone marrow depression (aplastic anemia and pancytopenia) leading to death was observed in mice 

whose'AHH enzyme was not inducible following oral administration of 120 mg 

benzo(a)pyrene/kg/day for 180 days (ATSDR 1990). B 
Several hepatic effects (enzyme and foci induction, liver regeneration and increased weights) have 

been observed in animals administered PAHs. These effects are not life-threatening but may precede 

the onset of more serious effects. A single intragastric administration of 200 mg/kg of 

benzo(a)pyrene, benzo(a)anthracene or dibenz(a,h)anthracene induced the formation of preneoplastic 

hepatocytes in a promotiodinitiation bioassay in partially hepatectomized rats fed 2- 

acetylaminofluorene (ATSDR 1990). PAHs stimulate liver regeneration in partially hepatectomized 

rats following administration in the diet for 10 days. Noncarcinogenic PAHs required higher doses 

(ATSDR 1990). 

Immunotoxic effects have been observed following dermal and parenteral administration in animals. 

PAHs that are carcinogenic are also immunosuppressive with the same rank order of potency 

(ATSDR 1990). Effects observed have included inhibition of t-cell dependent and independent 

antibody production and inhibition of lymphocyte mediated immunity (ATSDR 1990). 

D There is no information on the developmental effects of exposure to PAHs in humans (ATSDR 1990). 
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In animals, in utero exposure to benzo(a)pyrene (10, 40, or 160 mg/kg/day orally during gestation) 

was associated with reduced mean postnatal pup weight and increased incidence of sterility associated 

with alterations in gonadal morphology and germ-cell development in male mice (ATSDR 1990). An 

observed increased incidence of stillborns, resorptions and malformations following dietary 

administration of 120 mg benzo(a)pyrene/kg/day to the dam was associated with the metabolic 

responsiveness of the offspring and the dams (ATSDR 1990). Parental administration of a number of 

PAHs has been associated with a number of development effects: stillbirths, increased fetal 

resorptions, malformations, adverse gonadal histology, and decreased fetal survival. 

There is no information on the effect of PAH on reproduction in humans (ATSDR 1990). 

Benzo(a)pyrene decreased the percentage of pregnant females at parturition in pregnant CD- 1 mice 

(ATSDR 1990) and reduced the incidence of pregnancy in rats (ATSDR 1990) but had no effect on 

fertility of Swiss mice (ATSDR 1990). Decreased numbers of corpora lutea, uterine weights and fetal 

survival and increased resorptions were observed following parenteral administration of 

benzo(a)pyrene (ATSDR 1990). The implications of the results obtained following parenteral. 

administration, which bypasses first-pass metabolism of the liver, to human exposure are that adverse 

effects on reproduction are possible. 

Numerous PAHs have been tested in numerous in vitro and- in vivo genotoxicity studies (ATSDR 

1990). In general, several PAHs demonstrated genotoxic potential that required metabolic activation. 

Benzo(a)pyrene produced several genotoxic effects: DNA binding/damage, sister chromatic 

exchange, chromosomal aberration, cell transformation; effects were observed in bacteria and 

mammalian (both somatic and germ) cells. DNA damage was also observed in human cells. 

Acenaphthene, acenaphtyfene or fluorene were negative for genotoxic effects and anthracene, 

phenanthrene and pyrene were negative in all but one in vitro test. 

Carcinogenicitv 

Dermal exposure to benzo(a)pyrene in humans was associated with epidermal changes indicative of 

neoplastic proliferation, chronic dermatitis and hyperkeratosis or exacerbation of pre-existing skin 

lesions (ATSDR 1990). Topical application of PAHs have been associated with adverse effects in 

animals, including skin cancer, and on sebaceous glands, increased skin melanocytes, dermal 

inflammation, allergic contact hypersensitivity and photosensitization (ATSDR 1990). 
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B Epidemiologic studies of humans exposed to coke-oven and roofing-tar emissions and cigarette smoke 

have demonstrated an increase in mortality due to lung cancer (ATSDR 1990). Skin tumors have 

been reported among individuals exposed to mixtures containing PAHs: scrotal cancer among 

chimney sweeps and skin cancer following exposure to shade oils (ATSDR 1990). These mixtures 

contain PAHs and several other potentially carcinogenic chemicals, tumor promoters, initiators and 

cocarcinogens. This concomitant exposure prevents a direct causal relationship to PAHs. 

Inhalation, oral and dermal exposure to PAHs have been associated with carcinogenic effects in 

animals (ATSDR 1990). These studies suggest that the site of tumor induction is influenced by the 

route of administration. Following inhalation exposure, an increased incidence of respiratory tract 

tumors was observed. Benign and malignant tumors, adenomas, papillomas, neoplasms, and 

carcinomas of the lung, alimentary tract (particularly the forestomach), and mammary glands were 

observed following ingestion of benzo(a)pyrene, benzo(a)anthracene and dibenz(a,h)anthracene by 

rodents. A dose-responsive increase in the incidence of forestomach papillomas and carcinomas was 

observed in mice following dietary administration of 33.3 mg/kg/day benzo(a)pyrene for 30 to 197 

days (ATSDR 1990). The overall evidence suggests that exposure to PAHs is associated with an 

increased risk of cancer. 

Benzo(a)ant hracene, benzo(b)fluoranthene, benzo( a)py rene, chry sene, dibenz(a, h)anthracene, and 

indeno( 1,2,3-~d)pyrene have been demonstrated to induce skin tumors in mice following dermal 

exposure (ATSDR 1990). Benzo(a)pyrene, in particular, is a potent experimental skin carcinogen. It 

is often used as a positive control in carcinogenesis bioassays. The dose-response relationship of 

benzo(a)pyrene and skin tumors has been investigated in a number of studies (ATSDR 1990). 

Benzo(a)pyrene has been demonstrated to induce malignant skin tumor at exposures as low as 0.0054 

mg/kg/day ; however, the solvent and strain of mouse tested will influence the tumorigenic dose 

(ATSDR 1990). . 

Recent reevaluations of the carcinogenity and mutagenicity of the Group B2 PAHs suggest that there 

are large differences between individual PAHs in cancer potency (Krewski et al. 1989). A recent 

toxicity equivalency factor (TEF) approach for the weight-of-evidence Group B2 PAHs was based on 

the induction of lung epidermoid carcinomas in female Osborne-Mendel rats in lung-implantation 

experiments (Clement International 1990). The TEFs and the associated oral and inhalation slope 

factors are presented in Table C.4-3. 
) 
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The following subsections present profiles of individual PAHs. 

Benzo( k)fluoranthene 

In a lifetime study in female rats, lung implants of 0.65, 3.4, or 17 mg/kg benzo(k)fluoranthene 

exhibited a dose-related increase in the incidence of epidermoid carcinomas in the lung and thorax. 

Equivocal incidences of lung adenomas and hepatic adenomas and hepatomas were reported in mice 

administered intraperitoneal injections of 120 pg benzo(k)fluoranthene/mouse on days 1, 8, 15 of age 

(EPA 1993a). Benzo(k)fluoranthene was positive in mouse skin-painting assays (EPA 1993a). Based 

on these data, the EPA has classified benzo(k)fluoranthene as a weight-of-evidence probable human 

carcinogen (Class B2). 

Benzo(b)fluoranthene 

In a lifetime study using female rats, lung implants of 0.4, 1.2, or 4.1 mg/kg benzo(b)fluoranthene 

exhibited a dose-related increase in. the incidence of epidermoid carcinomas and pleomorphic sarcoma 

in the lung and thorax. Equivocal incidences of lung adenomas and hepatic adenomas and.hepatomas. 

were reported in mice administered intraperitoneal injections of 126 pg benzo(b)fluoranthene/mouse 

on days 1, 8 , 15 of age (EPA 1993a). Injection site sarcomas were observed in mice administered 

subcutaneous injections of benzo(b)fluoranthene (2.6 mg total dose) over 2 months (ATSDR 1990). 

Benzo(b)fluoranthene was positive for complete carcinogenesis and initiation in mouse skin-painting 

assays (EPA 1993a). Based on these data, EPA has classified benzo(k)fluoranthene as weight-of- 

evidence B2 probable human carcinogen. 

Benzo(a)Dvrene 

There are multiple animal studies demonstrating increased incidence of carcinogenic effects following 

oral, intratracheal, inhalation and dermal administration of benzo(a)pyrene. Benzo(a)pyrene has been 

shown to be an initiator and a complete carcinogen following dermal application (EPA 1993a). A 

dose-responsive increase in squamous cell papillomas and carcinomas of the forestomach was 

observed following oral administration of 1 to 250 ppm benzo(a)pyrene to rats and hamsters for 197 

days (EPA 1993a). The incidences of respiratory tract and upper digestive tract tumors were 

increased following intratracheal instillation or inhalation of benzo(a)pyrene by guinea pigs, hamsters 

and rats (EPA 1993a). Inhalation exposure of hamsters to benzo(a)pyrene at 9.5 mg/m3/day for 10 

weeks was associated with development of tumors of the nasal cavity, larynx, trachea and pharynx. 

At the next highest dose, 45 mg/m3/day, neoplasms were also observed in the upper digestive tract. 
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B The lowest dosed, 2.2 mg/m3/day, animals did not develop tumors (EPA 1993a). Intraperitoneal and 

subcutaneous injection of benzo(a)pyrene is associated with injection site tumors (EPA 1993a). The 

EPA has classified benzo(a)pyrene as a probable human carcinogen, based on the existence of 

' sufficient animal data, but the absence of human data. The EPA has calculated an oral slope factor of 

7.3 (mg/kg/day)-' and an inhalation slope factor of 6.1 (mg/kg/day)-'. 

Benzo(a)anthracene 

Increased incidence of pulmonary tumors and hepatomas was observed in mice following oral gavage 

with 500 mg/kg/day benzo(a)anthracene 3 timedweek for 5 weeks (EPA 1993a). A single gavage 

dose of 0.5 mg benzo(a)anthracene was not tumorigenic while multiple gavage treatments (8 or 16 

over 16 months) resulted in forestomach papillomas (EPA 1993a). Following intraperitoneal injection 

of benzo(a)anthracene on days 1, 8, and 15 of age (638 pg/mouse total dose), the incidence of liver 

adenomas or carcinomas was increased in treated male mice while the incidence of pulmonary 

adenomas or carcinomas was increased in treated females (EPA 1993a). Benzo(a)anthracene was 

positive as a complete carcinogen and as an initiator in mouse skin painting bioassays (EPA 1993a). 

Injection site sarcomas were observed following subcutaneous or intramuscular injection of 

benzo(a)anthracene (EPA 1993a). EPA has classified benzo(a)anthracene as a weight-of-evidence B2 

probable human carcinogen. 

b 
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C.5.0 FATE AND TRANSPORT MODELING 

For this FS risk assessment, human-health risks were estimated for remedial action and postremedial 

action (residual) conditions. Prior to completing these risk estimates, the COC concentrations at 

receptor locations were predicted using computer models. These models begin with emission sources 

and then simulate the transport of COCs through the various environmental media, such as air, soil, 

and groundwater, to the receptor end points. The objective of these modeling efforts is to predict the 

concentrations of each COC during a specific activity and for a specified duration at selected receptor 

locations. The results are termed "exposure point concentrations" and are used in the risk equations 

shown in Section C.3.0 (risks are shown in Sections C.6.0 and C.7.0). 

Section C.5.1 describes the modeling efforts conducted for COC transport during the implementation 

of remedial activities. Section C.5.2 discusses the postremediation modeling of Operable Unit 2 for 

residual sources. 

C.5.1 REMEDIAL ACTION MODELING 

The mechanisms modeled for COC transport during remedial activities include air dispersion, direct 

radiation from soil or waste material, and transportation scenarios for soil and waste. All steps (Le., 

remedial activities) required for each remedial alternative were identified. Activities were evaluated 

for their potential to cause worker and/or public exposure. The activities involving the highest 

potential for risk were then selected to represent the bounding conditions to which receptors would be 

exposed. Activities not specifically evaluated represent risks that constitute only a small fraction of 

the risk represented by the evaluated activities. Figure C.5-1 presents the various potential health 

hazards by remedial activity and alternative. Shading indicates which emissions were quantified as 

part of this FS. The assumptions presented in Tables C.5-1 and C.5-2 were used as a basis for the 

modeling. Each activity was conservatively modeled to include reasonable variations. The computer 

codes used are all industry-standard models: 

b 

0 MICROSHIELD, for direct radiation 
RADTRAN 4, for transportation 
ISCLT2, Dust Loading and Resuspension Rate Equation, RAECOM, Near Field Box 
Model, and a VOC model, for airborne concentrations 
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REMEDIAL ALTERNATIVE 1 
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TABLE C.5-1 

SUMMARY OF AIR MODELING ASSUMPTIONS 

SCENARIO ASSUMPTION/ASSUMED VALUE 
Excavation 

Receptors 

Exposure Duration 
Exposure Pathways and Sources 

Direct Radiation 
Airborne 

Soil Composition ' 

Density 

COC Concentration 
Shielding for Receptors 

Remed. worker (Equip. 

Other workers, Public 
operators 

B On-Site Transport (Truck) 
Receptor 
Exposure Duration 
Shielding for Receptor 
Source Volume 
Soil Composition, COC concentration 

Staging of Waste, Shredding and Crushing 
Exposure not quantified 

Drying 
Receptor 

Source Volume 
Waste Storage 

Receptor 
Source volume 
Exposure pathways 
Shielding to receptor 
Location of silos to receptor 
Source Term 

Exposure Duration 

Remediation workers 
Nonremediation worker 
Public 
10 hr/day (All receptors) 

Remediation worker: immersion, direct 
Remediation worker: inhalation from air loading 

at 600 pg/m3 

Source strength - 1.7 gm/cm3 
Self-shielding - 1.5 gm/cm3 
Actual by subunit (see Table C.5-4) 

Equipment cab 

NA 

Remediation worker 
60% of 10 hr/day 
None 
Fully loaded truck 15.3 m3 (540 ft3) 
See excavation scenario (above) 

Remediation worker would be exposed to COC 
concentration 2 orders of magnitude less than 
excavation air concentrations. 

VOC exposure for the nonremediation worker 

All vaccine feed material is released 
and public 

Remediation worker 
Maximum volume of single silo: 602m3 (21260 ft3) 
Direct radiation 
None 
Silo location 6. lm (20 ft) above work area 
To account for segregation, 2 x 95% UCL values 

See excavation scenario (above) 
(see Table C.5-4) 
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TABLE C.5-2 
SUMMARY OF ASSUMPTIONS 

USED IN RAIL TRANSPORTATION MODELING 

SCENARIO ASSUMPTION/ASSUMED VALUE 
Source Term To account for segregation, 2 x 95% 

UCL values (see Table C.5-4) 

Receptors 

Source Volume 

Number of Gondolas 

Gondola Shielding 

Miles Traveled 

Remediation worker 
Railroad worker 
Public 

100 tons, 54.3 m3/Gondola 

159 Gondolas 

.64 cm (1/4") steel including covers 

1913 miles 

C.5.1.1 

The primary mode of COC exposure during the implementation of remedial alternatives is through 

air. COCs are disturbed and/or emitted from various sources and transported through the air, 

eventually reaching the receptor. Airborne COCs can affect receptors through inhalation or radiation 

exposure from immersion in air. This section presents the major emission sources that would exist 

during remedial activities, the technical approach to quantifying the impact of these sources on the 

ambient air concentrations, and the subsequent exposure point concentrations for each receptor. 

Figure C.5-2 presents a sequential block diagram of the methodology used to calculate ambient air 

Air Fate and Transuort Modeling. 

concentrations and receptor exposure concentrations. Table C.5-3 describes the air models used. 

Air Modeling Technical Auuroach 

Releases to the air include particulate emission (radionuclide, organics, and inorganics) and gaseous 

emissions (VOCs and radon). As shown in the remedial action conceptual models (Section C.2.2), 

airborne COCs would be generated during the remedial activities of soil excavation, soil drying, and 

staging-area soil handling and moving activities. The following discussion describes the models used 

to quantify receptor exposure concentrations. 
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FIGURE C.5-2 
REMEDIAL RISK AIR MODELING METHODOLOGY 

The air concentrations to which these receptors would be exposed were used in the equations 

presented in Section C.3.1 to determine the effective dose equivalent of radionuclides or chemical 

intake for the receptor. The calculated intakes and doses were then used to determine carcinogenic 

risk and noncarcinogenic HIS (see Section C.6.0). 
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TABLE C.5-3 
SUMMARY OF AIR MODELS USED TO DETERMINE AIR . 

CONCENTRATIONS AND RECEPTOR EXPOSURE CONCENTRATIONS 

Model Description 

Dust Loading and 
Resuspension Rate 
Equation , 

Used to estimate exposure concentrations of COC in air for workers 
involved in remediation activities at the COC release point. A dust 
loading factor of 600 mg/m3 was used for all OU2 excavation and soil 
moving/handling activities. 

RAECOM 

ISCLT2 

Computer model developed by the NRC (NRC 1984) to simulate the 
emission of Rn-222 gas from soil and material containing Ra-226. 
RAECOM was used in this modeling effort to estimate the Rn-222 
emission rate. 

Computer model developed by the EPA (EPA 1992e) to simulate the 
dispersion of gas-phase and padculate-phase COCs emitted to the 
atmosphere. ISCLT2 was used in this modeling effort to predict the 
airborne concentrations of COCs emitted during remedial activities. 

Near Field Box Model Used to calculate air concentrations on site adjacent to the release 
point. 

VOC Model Used to estimate an average emission rate of a VOC based on the total 
mass of a given COC on site and the duration of the clean up. 

SOURCES: 

EPA 19Ee for ISCLT2. 
NRC 1984 for RAECOM. 

Mlo Sources and Emission Rates 

PMlo releases would be generated during soil excavation, and soil handling and moving at staging 

areas: Two staging areas would be operating simultaneously during the remediation of Operable Unit 

2. This would result in PM,o emissions being generated from two excavation areas, and the dumping 

of excavated soil into two staging area piles (one pile for each staging area). 

Using a dust loading factor, correlation can be made between the concentration of COCs in the soil to 

the concentration of COCs in the air. This factor is a measure of the mass of soil in a unit volume of 

air. Dust loading factors for various activities are presented in the RAWPA (DOE 1992). A dust 

loading factor of 600 pg/m3 was used to calculate a COC concentration in air. Subunit-specific 
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subsurface soil concentrations (as opposed to surface concentrations) were used in this analysis since a 

majority of excavated volumes would consist of subsurface soil. COC soil concentrations are based 

on the 95 percent UCL values. These concentrations are listed in Table C.5-4. Table C.5-5 lists the 

COC concentrations in air for each subunit. 

lu 

The equations used to calculate a COC air concentration from its soil concentration are given below: 

(radionuclides) C, = (Dl)(Cs) 
(chemicals) Ca = (D,)(C,)(CF) 

where 
C, = COC concentration in air (pCi/m3 or mg/m3), 
DI = 
C, = COC concentration in soil (pCi/g or pg/g), and 
CF = conversion factor (10" mglpg). 

dust load factor (g of soil/m3 of air = 600 mg/m3), 

(C.5-1) 
1 (C.5-2) 

VOC Emission Rates 

The following discussion and equations are taken from the Air/Superjkhd National Technical 

Guidance Study Series: Estimation of Air Impacts for the Excavation of Contaminant Soil 

(EPA 19920. 

Gaseous emissions from soil handling operations result from the exchange of COC-laden soil-pore gas 

with the atmosphere when soil is disturbed and from diffusion of COCs through the soil. There are 

multiple potential emission points for various soil handling operations. For excavation, the main 

emission points of concern would be emissions from: 

0 

0 

0 

Exposed waste in the excavation pit 
Material as it is dumped from the excavation bucket 
Waste/soil in short-term storage piles 

The average emission rate (ER) from excavation is equal to the sum of emission rates from the soil 

pore space (ER,) and from diffusion (ERDIFF): 
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TABLE C.5-4 

COCs SUBSURFACE SOIL CONCENTRATIONS 
(95% UCL) 

COC 

Solid Lime South Field Active 
Waste Sludge Inactive Flyash 

Landfill Ponds" Flyash Pile" Pile 

Chemicals (mg/kg) 
Antimony 
Aroclor- 1254 
Aroclor- 1260 
Arsenic 
Benzo( a)pyreneb 
Beryllium 
Carbazole 
Dieldrin 

Radionuclides (pCi/g) 
CS- 137 
Np-237 
Pu-238 
Ra-226 
Ra-228 
Sr-90 
Tc-99 
Th-228 
Th-230 
Th-232 
U-234 
U-235 
U-238 
U-Total 

22.000 
0.048 
0.077 

13.800 
10.72 
1.075 
4.200 

NA 

0.250 
0.351 
0.328 
1.550 
2.560 
1.580 
0.754 
3.390 

12.300 
3.590 

97.000 
9.93 

170.000 
446.000 

23.200 
0.043 

NA 
6.777 
0.190 
1.267 

NA 
NA 

0.168 
0.323 
0: 199 

1.800 
0.841 
1 .OS0 
1.540 
8.381 
1.070 
6.176 
0.435 
7.468 

22.198 

-1 .562 

18.700 
0.430 
0.089 

12.060 
0.180 
1.438 
0.001 
0.016 

0.237 
0.300 
0.040 
2.919 
1.656 
1.360 
0.900 
1.704 
4.263 
1.531 
30.19 

18.460 
32.300 

104.400 

2.000 
NA 
NA 

64.27 
NA 

3.375 
NA 
NA 

NA 
0.450 
0.123 
5.240 
4.336 
0.964 

NA 
5.790 
5.717 
3.866 
8.903 
4.720 
6.91 1 

29.960 

NA = Not Applicable 
aValues for South Field and Inactive Flyash Pile are identical. 
bPAH COCs have been expressed as benzo(a)pyrene equivalents using the toxicity equivalency factor 
approach (Clement International, 1990). In this approach, benzo(a)pyrene has a relative potency of 
1 .O and other PAHs are expressed as benzo(a)pyrene equivalents. 

I 
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TABLE C.5-5 
COC AIR CONCENTRATIONS FOR EACH SUBUNIT 

~ 

Solid Lime South Field/ 
Waste Sludge Inactive Active 

COC Landfill Ponds Flyash Pile" Flyash Pile 

Chemicals (pg/m3) 
Antimony 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo( a)pyreneb 

. Beryllium 
Carbazole 
Dieldrin 

. .  

Radionuclides (pCi/m3) 
CS- 137 0 Np-237 
Pu-238 
Ra-226 
Ra-228 
Sr-90 
Tc-99 
Th-228 
Th-230 
Th-232 
U-234 
U-235 
U-238 
U-Total 

1.32 x 10" 
2.88 x 10-5 
4.62 x l o5  
8.28 x lo3  
6.43 x 10-3 
6.45 x 10" 
2.52 x l o3  

--- 

1.50 x 10-4 
2.11 x 10" 
1.97 x 10" 
9.30 x 10" 
1.54 x 10-3 
9.48 x 10" 
4.52 x 10" 
2.03 x 10-3 

2.15 x 10-3 
7.38 x l o3  

5.82 x lo'* 
5.96 x lo3 
1.02 x lo-' 
2.68 x lo-' 

1.39 x lo-' 
2.58 x 10-5 

4.02 x 10-3 

--- 

1.13 x 10" 
7.60 x 10" 
0.00 x loo 

--- 

1.01 x 10" 
1.94 x 10" 
1.19 x 10" 
9.37 x 10" 
1.08 x lo3  
5.05 x 10" 
6 . 3 0 . ~  10" 
9.24 x 10" 
5.03 x lo3  
6.42 x 10" 
3.71 x 10-3 

4.48 x 10-3 
2.61 x 10" 

1.33 x 10' 

1.12 x lo-' 
2.58 x 10-5 
5.34 105 
7.24 x 10-3 
1.10 x 10" 
8.63 x 10" 
6.00 x 10-7 
9.60 x 

1.42 x 10" 
1.80 x 10" 
2.40 x 10-5 
1.75 x 10-3 
9.94 x 10" 
8.16 x 10" 
5.40 x 10" 
1.02 x 10-3 
2.56 x 10-3 
9.19 x 10" 
1.81 x 10" 
1.11 x lo-' 
1.94 x 10' 
6.26 x lo-' 

1.20 x 10-3 
--- 
--- 

3.86 x lo-' 
--- 

2.03 x 10-3 
--- 
--- 

--- 
2.70 x 10-4 
7.38 x 10-5 
3.14 x 10-3 
2.60 x 10-3 
5.78 x 10-4 

3.47 x 103 
3.43 x 10-3 
2.32 x 10-3 
5.34 x 10-3 
2.83 x 10-3 
4.15 x 10-3 

--- 

1.80 x lo-' 

aValues for South Field and Inactive Flyash Pile are identical. 
bPAH COCs have been expressed as benzo(a)pyrene equivalents using the toxicity equivalency factor 
approach (Clement International, 1990). In this approach, benzo(a)pyrene has a relative potency of 
1 .O and other PAHs are expressed as benzo(a)pyrene equivalents. 
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The variables ER, and ERDIFF were calculated using the following equations: 

1 
Kc* = coc, 

where 

COCT = number of VOCs + radon 
. .  = 4 Solid Waste Landfill 

= 3 Lime Sludge Ponds 
= 5 South FieldAnactive Flyash Pile 

Da(Ea)3.33 
De = 

(C.5-4) 

(C 15-5) 

(C.5-6) 

(C.5-7) 

The term ExC in Equation C.5-4 is the fraction of the VOC in the pore space that is emitted to the 

atmosphere during excavation. All variables are defined in Table C.5-6. Values of molecular 

weight, vapor pressure at 25"C, and diffusivity in air at 25°C are given in Table C.5-7. 

Equation C.5-4 is based on the assumption that the soil pore gas is saturated with the COC of 

interest. 

The results of the calculations to determine VOC emissions are presented in Table C.5-8. After the 

total VOC emission rates due to excavation and soil handling were calculated, the Nearfield Box 

Model was used to estimate the air exposure concentration for the remedial worker. The calculation 

is shown in Table C.5-9. 

Drver VOC Emission Rates 

Gaseous emissions from the dryer would be very low because of the high boiling temperatures and 

low vapor pressures of PAHs, Aroclors (PCBs), and the insecticide dieldrin. To quantify gaseous 

emissions from the dryer. it was assumed that soil agitation by the rotary kiln dryer (assumed 

operating temperature of 120 to 15OOC) would release the contaminant-laden soil pore gas to the off- 4 
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@ gas system and then to the atmosphere. The off-gas system would have dust controls which reduce 

particulate emissions to an insignificant rate. Gaseous emissions would be released in a submit- 

specifiiratio of pore space emissions to total quantity of COC available for release. This ratio was 

multiplied by the COC soil concentration and the dryer process rate to determine the gaseous emission 

rate of the COC. The maximum receptor unit concentrations (based on a unit emission rate of 1 g/s, 

from ISCLT2 modeling) for each dryer were added and multiplied by the COC gaseous emission rate 

to determine a maximum receptor exposure concentration for a COC. Table C.5-10 lists the 

calculations used to determine receptor concentrations. COC properties are listed below. Values 

were taken from the Hazardous Chemicals Desk Reference Lewis 1991). 

- COC Boiling Point Meltinp Point Miscellaneous 
Aroclor-1254, -1260 340-375°C --- --- 
Benzo(a)pyrene 3 10-3 12 " C 179°C Insoluble in water 

@lOmm Hg 
Carbazole 354.8 "C 244.8"C Vapor pressure: 

400 mm Hg @323.0°C 

Dieldrin --- 150°C Insoluble in water 

Radon Emission Rates 

The emission rate of Rn-222 from diffusion was determined from Ra-226 soil concentrations using the 

RAECOM model developed for the NRC (NRC 1984). The model accounts for the half-lives of Rn- 
222 and Ra-226 as well as the density, porosity, moisture content, and depth of contaminated layers 

and over layers in estimating a Rn-222 exit flux. Multiplying the exit flux by the diffusion area 

results in an emission rate. Calculated exit fluxes are summarized below. RAECOM input files and 

a sample output are presented in Attachment C.I. The diffusion area was assumed to be 150m2. 

Table C.5-8 lists the Rn-222 diffusion emission rate for all subunits. 

RAECOM Exit Flux 
Subunit lDCi/m2/s) 
Solid Waste LandfiII .7209 
Lime Sludge Ponds .7209 
South Field/Inactive Flyash Pile 1.352 
Active Flyash Pile 2.433 
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TABLE C.5-6 
INPUT VARIABLES FOR EMISSIONS EQUATIONS 

Variable Definition Units Value 
P 
MW 
R 
T 
Ea 
S V  

Q 
1 O6 
ExC 

C 
10,000 
SA 

a 

ET 

DC 
t 

M 

Vapor pressure 
Molecular weight 
Gas constant 
Temperature 
Air-filled porosity 
Volume of soil moved 
Excavation rate 
Conversion factor 
Soil-gas to atmosphere 

exchange constant 
Concentration in soil 
Conversion factor 
Emitting surface area 

- Hg 
g/g-mol 
mm Hg-cm3/g-mol OK 
OK 

Dimensionless 
m3 
m3/sec 
cm3/m3 
Dimensionless 

g/cm3 
cm2/m2 
rn2 

Equilibrium coefficient Dimensionless 
Gas-phase mass transfer c d s e c  

Pi Dimensionless 
Total porosity Dimensionless 
Timea sec 
Effective diffusivity in air cm2/sec 
Total mass of COC g 

coefficient 

Other Variables Required to Calculate Certain Variables Listed Above 
t SV Time to excavate a given sec 

volume of soil 
P Bulk density g/cm3 

-P Partickdensity gkm3 

d s e c  
Diffusivity in air cm2/sec Da 

U Wind speed 
P a  

de 
Viscosity of air glcm-sec 
Diameter of excavation rn 

COC-specific 
COC-specific 

62,361 
298 

0.440 
Area-specific 

0.01 
- 

0.1 

COC-speci fic 

Assumed 150 m2 
COC-specific 

- 

. 0.15 

3.14 
0.43 

COC-speci fic 
COC-speci fic 

- 

- 

1.5 
2.65 

COC-specific 
2.0 

1.81 x lo4 
. Area-specific 

aSee Page 11 of Appendix A for discussion of time term. 
I 

SOURCE: EPA (19920, RAWPA, standard chemical reference manuals, and EPA review comments 
of other Operable Unit RAs. 

1 . , ~ , "-  
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TABLE C.5-7 
INPUT VARIABLES FOR EMISSIONS CALCULATIONS 

coca 
Vapor Pressure 

Molecular Weight at 25°C 
(gk  mole) ' (-Hg) 

Diffusivity 
In Air 
(cm2/s) 

~ 

Aroclor- 1254 
Aroclor- 1260 
Benzo(a)pyrene 
Dieldrin 

327.00 6.00 x 10-5 1.04 x -lO'lb 
370.00 4.05 x 10" 1.04 x lo-' 
252.32 5.68 X 10" 4.30 x lo-' 
380.91 1.78 x 10-7 1.04 x 

aSince vapor pressure is 400mm Hg at 323.0°C, Carbazole is assumed to be nonvolatile during OU2 remedial activities. 

bCOC-specific value could not be found. The diffusivity of Aroclor (PCB), CAS No. 1336-36-3, was used. 

TABLE C.5-8 
EXCAVATION GASEOUS EMISSIONSa 

South FieldIInactive 
Flvash Pile . Solid Waste Landfill Lime Sludge Ponds Active Flvash Pile 

Soil soil Soil Soil 
COC Diffusion Pore Diffusion Pore Diffusion Pore Diffusion Pore 

Space Space Space Space 

Aroclor 1254 (g/s) 1.78 x 1 . 5 ~  1 0 "  1.83 x 1.47 x 10- -- -- 1.42 x 1 0  1.47 x 

Aroclor 1260 (g/s) 2.78 x 10'' 1.14 x lo-' -- -- -- -- 3.06 x 1 0  1.14 x 

Benzo(a)pyrene (g/s) 2.58 x l o 3  9.4 x lo-'* 5.3 x 10" 9.4 x lo-" -- -- 3.89 x 1 0  9.44 x 
Dieldrin (g/s) -- - - -- -- -- 5.28 x 10- 5.0 x 10"' 

Radon (pCi/s) 108.1 1,278.8 108.1 1,701.0 365.0 17,292 202.8 1,926.5 

0 

'Since vapor pressure is 400 mm H,O at 323.0°C, carbazole is assumed to be nonvolatile during OU2 remediation. 
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4 TABLE C.5-9 

RADON AND VOC AIR CONCENTRATIONS (Ca) FOR THE REMEDIAL WORKER 

Near Field Box Model (RAWPA Section 6.3.1.3): 
Ca = Q/(Hb)(Wb)(Um) (C.5-8) 

Ca =concentration of COC in ambient air on site (pCi/m3)(mg/m3), 
Q =emission rate of COC (pCi/s or mg/s), 
H, =downwind exposure height (1.83 m), 
W, =width of crosswind dimension of contaminated area (assumed to be 45m). and 
U, =average wind speed, 4.61 m / s  (RAWPA Table 6-7). 

COC/Subunit Q @Is) Ca (g/m’) 

Solid Waste Landfill 
Benzo(a)pyrene 
Aroclor-1254 
Aroclor-1260 
Carbazole 
Dieldrin 
Rn-222 (pCi/s) 

2.58 x 10-3 
1.78 x 10-5 
2.78 x 10” 
0.00 x loo 

--- 
1.39 x 10-3 

6.80 x l o6  
4.69 x 
7.32 x 
0.00 x loo 

3.65 x loo pCi/m3 
--- 

Lime Sludge Ponds 
Benzo(a)pyrene 
Aroclor-1254 
Aroclor- 1260 
Carbazole 
Dieldrin 
Rn-222 (pCi/s) 

1.39 x l o8  4 5.28 x 10“ 
1.83 x 10-5 4.82 x 

South Fieldhactive Flyash Pile 
Benzo(a)pyrene 
Aroclor-1254 
Aroclor- 1260 
Carbazole 
Dieldrin 
Rn-222 (pCi/s) 

3.89 x l o 5  
1.42 x 10-5 
3.06 x 10-5 

2.13 x 103 

0.00 x loo 
5.28 x 

1.02 x 1.0’ 
3.74 x 
8.06 x 
0.00 x loo 
1.39 x 

5.61 x 10’ pCi/m3 

Active Flyash Pile 
Benzo( a)pyrene 
Aroclor- 1254 
Aroclor- 1260 
Carbazole 
Dieldrin 
Rn-222 (pCi/s) 

4 
4.65 x 10’ pCi/m3 
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TABLE C.5-10 

AIR EXPOSURE CONCENTRATIONS FOR THE OFF-PROPERTY 
RECEPTOR DUE TO DRYER EMISSIONS 

Subunit 

Remedial Dryer Dryer Soil 
Volume Volume Time Operation Operation Density 

(Dried-yd') (Dried-m') (Months) (Months) (Sec) (g/cm') 

Dryer 
Process 

Rate 
(g SoiVs) 

Solid Waste Landfill 

Lime Sludge Ponds 

Inactive Flyash Pile 

South Field 

South FieldlInactive Flyash Pile 
Active Flyash Pile 

~ 

7000 5352.5 14 ' 13 8.05 x 1.5 
7100 5428.9 16 15 9.29 x 1.5 
6900 5276.0 34 33 2.04 x 1.5 
1 1000 841 1 .O 23 22 1.36 x lo+' 1.5 
17900 13687.1 57 55 3.41 x 1.5 
700 535.2 24 23 1.42 x lo+' 1.5 

997.4 
876.8 
387.3 
926.2 
602.8 
56.4 

~~ ~ 

Max Stack Total Pore Space Fraction of Total Max 
Soil Conc Emission Rate Available Release (Pore Space/ Receptor Conc 

COC (w/& ( d s )  ( g / W  (dhr) Total Available) (glm') 

Solid Waste Landfa' 
Benzo(a)pyrene 10.72 1.07 x 10" 7.30 x IO' ' 3.40 x I O R  4.66 x IO-" 1.49 x I O i 4  

Aroclor-1254 0.048 4.79 x IO' 3.30 x IO" 5.30 x IO-' 1.61 x 10' 2.31 x IO"' 
Aroclor-1260 0.077 7.68 x IO' 5.30 x 10" 4.10 x IO4 7.74 x IO' 1.78 x IO"' 
Carbazole 4.2 

Dieldrin 

- - -  - - -  - - -  - - -  - - -  

B 
- - -  - - -  - - -  - - -  - -  - - - -  

Lime Sludge Pondsb 
Benzo( a)pyrene 0.19 1.67 x 10' A.30 x IO" 3.40 x I O R  2.62 x I O R  1.31 x IO-'' 

Aroclor-1254 0.043 3.77 x IO' 2.90 x IO" 5.30 x IO' 1.83 x I O 4  ' 2.07 x IO-"' 

Aroclor- 1260 - - -  - - -  - - -  - - -  - - -  - - -  
Carbazole 

Dieldrin 

South FieldInactive Flyash Pileb 

Benzo(a)pyrene 0.18 1.09 x 10' 1.20 x lo" 3.40 x 2.83 x 10' 9.22 x 10" 

Aroclor- 1254 0.043 2.59 x IO' 2.90 x IO" 5.30 x 10' 1.83 x 10' 1.42 x IO"' 
Aroclor-1260 0.089 5.37 x IO' 6.10 x IO" 4.10 x 10' 6.72 x IO' 1.08 x IO"' 
Carbazole 0.001 

Dieldrin 0.016 9.65 x I O "  1.10 x IO" 1.80 x I O 6  1.64 x l o 6  4.73 x 10-I' 

- - -  - - -  - - -  - - -  - - -  

"AFP soil is not contaminated with any of the above listed COCs. 
Total maximum receptor unit concentration = 3.00 x I@'* (g/m')/(g/s). 
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The calculation of Rn-222 emissions due to soil pole space is based on the assumption that the soil 

concentration of Rn-222 is equal to the soil concentration of Ra-226. 

I 

An emanation factor of one- 2 

fifth was used to quantify how much Rn-222 was present'in the pore space. However, pore space is 

shared with VOCs. 

3 

The presence of VOCs limits the pore space available to Rn-222 and it was 

assumed that Rn-222 and VOCs would occupy the pore space equally. . It was also assumed that 

This emission rate was calculated using the following equation: 

4 

5 

6 

\ 

during excavation all pore space Rn-222 would be released when.soi1 is dropped onto a storage pile. 

7 

pore space emission rate of Rn-222 (pCi/s), 
Ra-226 soil concentration (see Table C.5-4), 
Emanation factor (.2), 
pore space .factor (l/[total..number of gaseous. COC present in soil 
including Rn-222), 
soil density (1.5 g/cm3), 
excavation rate (.01 m3/s), and 
conversion factor ( 106 cm3/m3). 

Table C.5-8 lists the Rny222 pore space emission rate for all subunits. As with VOC emissions 

resulting from excavation and soil handling, the total Rn-222 emission rate was used in the Near Field 

Box Model to estimate the air exposure concentration for the remedial worker. The calculation is 

shown in Table C.5-9. 

' 

C.5.1.2 Direct Radiation Fate.and Transport Modeling 

Direct radiation exposure can be quantitatively modeled when measurement data are not available. 

This section describes the modeling used to estimate penetrating gamma radiation dose rates to 

remediation workers during phases of cleanup that involve excavation or removal of waste material 

that is a source of significant gamma radiation. Section C.5.1.3 discusses the ,dose rates received 

during remedial alternatives involving the transportation of waste to a disposal facility. 

C.5.1.2.1 Direct Radiation Modeling Technical Approach 

Remedial workers are receptors impacted by direct radiation. Direct exposure doses were calculated 

for an excavation-area remedial worker, an on-site dump truck driver, and a worker at the loading/ 

staging area for gondola railcars. To model direct radiation exposure, the following items were 
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considered: source geometries, the presence of shielding between the radiation source and the 

receptor, and the distance between the source and receptor. 

Radiation dose rates for planar source geometries (which may or may not involve shielding materials) 

and for nonplanar source geometries were modeled using the MICROSHIELD 4.1 code. 

MICROSHIELD was developed for use on personal computers by Grove Engineering (Grove 1988) 

and uses the same algorithms as ISOSHIELD, a mainframe code developed by Battelle Northwest 

Laboratories (Engle 1966). MICROSHIELD contains a variety of source geometries used in RI/FS 

risk assessments and is suitable for operable-unit-specific modeling. I 

MICROSHIELD presents the estimated dose rate from a given configuration in three forms: activity 

(photons/sec), gamma flux energy density (MeV/cmz/sec), and dose rate .(mrad/hr). Basic 

information requirements can be grouped into three categories: source term configuration, shielding 

arrangement, and receptor/detector placement. 

The composition of the source is characterized by information on the iypes and densities of the source 

materials and the types and concentrations of nuclides in the source. Information on materials located 

between the source and the receptor (including air) allows the code to calculate the degree to which 

the gamma rays emitted by the source are attenuated. In addition, the code can use information on 

the chemical and physical properties of the shielding and source materials to estimate any additional 

exposure caused by scattering (buildup). 

Receptor location determines the thickness of thc air gap between the receptor and the source. The 

air gap provides additional shielding since gamma exposures decrease as a function of distance from 

the source. 

C.5.1.2.2 Direct Radiation Modeling Results 

Workers at the excavating and staging areas of the site may be exposed to direct radiation from 

contaminated soil and from resuspended dust resulting from remedial activities. The input parameters 

used in MICROSHIELD to calculate exposure are shown in Table C.5-11. MICROSHIELD results 

are summarized in Table C.5-12. 
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TABLE C.5-11 

MICROSHIELD INPUT PARAMETERS 

Source volume of direct exposure to remedial worker during excavation: 
Diameter = 20 m; Depth = 2 m; Volume = 6.28 x lo8 cc; 
Mass = 1.07 x 109g (1.7 g/cc for source strength); 
Density = 1.5 g/cc (for self shielding). 

Roll-off Truck: 
Length = 4.57 m; Width = 2.44 m; Height = 1.37 m; 
Volume = 1.53 x IO7 cc; 
Mass = 2.60 x lo7 g (1.7 g/cc for source strength); 
Density = 1.5 g/cc (for self shielding). 

Train Gondola Car: 
Length = 16.0 m; Width = 2.90 m; Height = 1.37 m; 
Volume = 6.36 x lo7 cc; 

Density = 1.5 g/cc (for self shielding only). 
'MSS =-8.85 x 107 g; 

Remediation crews work 10 hourslday, 4 daydweek. 

Remedial activities produce mechanical suspension of soil particles in air at a concentration of 
600 pg/m3. 

Note: COC soil concentrations are presented in Table C.5-4. 

TABLE C.5-12 

MICROSHIELD OUTPUT (mrem/hr) 

Direct Exwsure Immersion 
On-property Rail On-property Excavation Excavation 

Subunit Remedial Worker Transportation Remedial Worker Remedial Worker 

7.10 x lo-'' Solid Waste Landfill 5.16 x 10-3 1.11 x 10' 1.59 x 10" 
Lime Sludge Ponds 2.65 x 10-3 5.66 x lo3 8.18 x lo3 3.52 x 10'' 
South FieldAnactive 4.48 x 10-3 9.63"x 10-3 1.38 x lo2 . 6.51 x lo-'' 

Flyash Pile 
Active Flyash Pile 8.48 x 10-3 1.82 x 10" 2.63 x 10' 1.13 x 10-9 

,. . , i '.",t . .  
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The analysis of potential impacts in this FS requires consideration of the radiation dose and risk to 

potential receptors as a result of transporting radioactive waste to an off-site disposal facility via 

gondola railcar. Potential receptors include on-property remediation workers, rail crewmen, and the 

public along the transportation route. The proposed off-site disposal facility is EnviroCare in Utah. 

Off-site disposal would be used for Alternative 3, under which all contaminated soils are transported 

off-site, or for Alternative 6, under which only the waste exceeding the WAC is transported off-site. 

This transportation analysis includes two distinct cases: incident-free transportation and transportation 

involving vehicular accidents. One waste configuration was used in the analysis of both cases. 

C.5.1.3.1 Transportation Modeling Technical Approach 

Transportation of radioactive material involves a wide range of events with potential for 

environmental impact. For the remediation'of Operable Unit 2, material to be disposed would be 

loaded into a gondola railcar and covered. The radiation exposure levels would be noted, railcars 

labeled with the appropriate information, and a shipping bill prepared. The railcar would then be put 

aside until transportation actually begins. After at least 159 railcars are accumulated, the covered 

gondolas would be taken to EnviroCare for final disposal of the radioactive material. 
0 

RADTRAN 4 (version 4.0.16, April 12, 1994) was used to evaluate the radiological consequences of 

both incident-free transportation and transportation involving vehicular accidents. Sandia National 

Laboratories developed the original RADTRAN code in 1977. The analytical capabilities of the code 

have been expanded and refined in subsequent versions. 

The current version of RADTRAN 4 contains advances in the handling of route-related data and in 

the treatment of multiple-isotope materials. It can perform route-specific analysis, model the risk 

from transportation of multiple-isotope materials, analyze multiple-package shipments made up of 

dissimilar packages, and calculate the maximum individual in-transit dose. RADTRAN 4 contains 

idealized mathematical models of transportation environments; these models have been 
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formulated to yield conservative estimates of integrated population dose in a way that can be 

supported by available data. These models neglect features of the transportation environment that 

either do not affect the calculated risk values or reduce conservatism (e.g., the "divider width" of 

divided highways). 

C.5.1.3.2 RADTRAN Incident-Free Transuortation Model 

In RADTRAN, the general population is divided into eight exposable population subgroups: 

crewmen, flight attendants, warehouse personnel (at EnviroCare), passengers on railcars, public along 

storage depots, public along transportation route, people in the vicinity of the transporting vehicle 

while it is stopped, people surrounding the transport link on which the vehicle is moving, and people 

sharing the transport link with the vehicle. Of these eight population subgroups, only six were 

computed for this analysis (Figure C.5-3). The dose to flight attendants was not computed because 

the method of transportation is railcar. The dose-to passengers on railcars was not computed because 

the railcar will be restricted to transportation personnel only. Total doses (in person-rem) were 

computed for each of the six subgroups relevant to Operable Unit 2. 

Table C.5-13 identifies the common input parameters used in the incident-free model. The amount of 

soil shipped to the disposal facility varies by alternative and final residual risk level. Table C.5114 

presents the results for the single shipment RADTRAN run. 

C.5.1.3.3 Transportation-Accident -Model- 

Two factors were considered when evaluating impacts of accidents that involve vehicles carrying 

radioactive shipments: probability and consequence. The probability that an accident releasing 

radioactive material will occur can be described in terms of the expected number of accidents of a 

given severity for each transport mode, together with the package response to such an accident. The 

consequences of an accident are expressed in terms of the potential effects of the release of a specified 

quantity of radioactive material to the environment or the increased direct exposure of persons to 

ionizing radiation resulting from damaged package shielding. 
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TO ACCIDENTS I IMPACTDUE I INCIDENT-FREE 
TRANSPORT 

RAIL CREW ON TRAINS 

DOSE TO 
PUBLIC DOSE AROUND TO I 1 HANDLERS I I P U P *  1 

STORAGE DEPOTS (AT ENVIROCARE) 
I I I I I 

FIGURE C.5-3 
COMPONENTS OF RADIOLOGICAL IMPACT EVALUATED BY RADTRAN 

FOR OU2 REMEDIAL ACTIVITIES 
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TABLE C.5-13 
COMMON INPUT PARAMETERS FOR INCIDENT-FREE RADTRAN MODEL 

Parameter Value Units 

Gondola Rail Cars Per Shipment 
Number of Shipments 
Dose Rate at lm (Transport Index) 
Travel in Rural Population Zone 
Travel in Suburban Population Zone 
Travel in Urban Population Zone 
Velocity in Rural Population Zone 
Velocity in Suburban Population Zone 
Velocity in Urban Population Zone 
Number of Crewmen 
Distance from source to crew 
Number of Handlings 
Stop Time per Kilometer 
Minimum Stop Time per Trip 
Zero Stop Time per Trip 
Minimum Number of Rail Inspections 
Persons Exposed While Stopped 
Average Exposure Distance While Stopped 
Storage Time per Shipment 
Number of Exposed Persons During Storage 
Average Exposure Distance While In Storage 
Number of People per Vehicle on Link 
Fraction of Urban Travel During Rush Hour 
Fraction of Urban Travel on City Streets 
Fraction of Rural-Suburban Travel on Freeways 
Traffic Count Passing a Specific Point-Rural Zone 
Traffic Count Passing a Specific Point-Suburban Zone 
Traffic Count Passing a Specific Point-Urban Zone 

159' 
1 

8.5 x 103 
82 
14 
4 
64 
40 

24 
5 
64 

1 
3.3 x lo2 

10 
60 

2 
100 
20 

8 
20 

100 
3 
0 
1 
0 
1 
5 
5 

Rail Cars 
Trains 

mrendhr 
% of total 
% of total 
% of total 

W h r  
W h r  
W h r  
People 

m 
Trains 
h r / h  

hr 
hr 

Insp. 
People 

m 
hr 
hr 
m 

People 
Unitless 
Unitless 
Unitless 

Cars/Time 
Cars/Time 
Cars/Time 

'The number of packages for determining the dose to crew members was reduced to 1 rail car. The 
contribution from the trailing 158 cars would be negligible due to self-shielding. RADTRAN 4 does 
not take self-shielding into consideration in calculating dose. 
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TABLE (2.5-14 

RADTRAN INCIDENT-FREE SUMMARY FOR ONE SHIPMENT 

Population Subgroup Person-rem 
Rail Crew 4.2 x 

Handlers (at EnviroCare) . 2.22 x 

Public Along Route 
Public Passing On Trains 
Public Along Stops 
Public Around Storage Depots 

Total for All Population Subgroups 

4.94 x 10-3 

8.16 x 10-3 
5.59 x lo4 

9.3 x lo4 
3.74 x l o 2  
3.74 x 

Total to Public 

Accidents were assigned a severity category based upon the duration and temperature of fire occurring 

during the accident, and either impact speed (air transport), crush forces (for truck and van transport), 

I 

2 

or puncture impact speed (for rail transport). Eight severity categories were considered for this case 3 

(Table C.5-15). 4 

1. RADTRAN uses four quantities which depend on severity category: accident seve5ity fraction (n), 5 

release fraction (RF), aerosolization fraction (AER), and respirable fraction (RESP). The severity 6 

fraction is a three-dimensional array which defines the probability that transport accidents for each of 7 

the allowable-modes will occur in each of three population zones and each of the eight severity 

categories. Table C.5-15 identifies the default RADTRAN accident severity fractions used in the 

Table C.5-16 identifies the release fractions by severity group. 

8 

9 

accident model. 10 

TABLE C.5-15 

RADTRAN ACCIDENT SEVERITY FRACTIONS 
BY POPULATION DISTRIBUTION AND SEVERITY GROUP 

Severity Group Rural Suburban Urban 
1 3.56 x lo-' 3.13 x 10' . 5.72 x lo-' 
2 2.14 x 10-I 1.88 x 10'' 3.43 x l o 1  
3 3.85 x 10' 4.51 x 10' 7.72 x 
4 3.85 x 10' 4.51 x 10-I 7.72 x 
5 6.41 x lo3 3.38 x 10-3 5.14 x lo4 
6 6.48 x 10" 1.63 x 10" 1.86 x 10-5 

8 6.41 x 10-5 3.13 x 7.15 x 10-7 
7 3.42 x 10" 3.76 x lo5  8.57 x lo6 
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TABLE C.5-16 

RADTRAN RELEASE FRACTIONS BY SEVERITY GROUP 

~~~~ ~ 

Severity Group Release Fraction 
0 

0.1 

0.2 
0.3 
0.4 
0.5 
0.6 

1 

Consideration of packaging strength of a train gondola car as a function of severity is included in the 

release fraction. This parameter varies from 0 to 1, depending on the relative damage done to the 

gondola car in the accident. If RF is 1, the gondola car is totally destroyed from a material 

containment point of view. If RF is 8, the gondola car is unbreached (although not necessarily 

undamaged) and the material is fully contained. Intermediate values describe conditions of increasing 

gondola car failure ranging from microfractures to catastrophic failure. 

Transported materials are classified according to their dispersibility based on the shipment size and 

the chemicaVphysica1 properties of the material. The dispersion category in turn determines the 

fractions aerosolized and respirable. Figure C3-4  shows the decision tree structure used to make this 

classification. The Operable Unit 2 soil was modeled as Category V, Small Loose Powder. 

The aerosol fraction specifies the fraction of material released from a package in aerosol form. The 

aerosol fraction used in the accident model was 0.1 and was based on material dispersibility of 5 

(small base powder). Only those particles less than approximately 10 microns in aerodynamic 

diameter pose an inhalation hazard. The respirable fraction was introduced to quantify this 

respirability fraction as a function of material dispersibility class and accident severity. 
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MATERIAL 
DESCRlPTlON 

DlSPERSlBlUTY 
CATEGORY 

NONDISPERSIBLE - 1  

IMMOBILIZED II 

LOOSE CHUNKS - 111 

LARGE - Iv 

SMALL- v 

II LOOSE POWDER 

SINTERED 

PARTICULATE (SPENT FUEL) - VI 

- VI1 

DISPERSIBLE 

VOLATILE - SUBLIME AND SOLUTION 

LARQE PACKAQE L Vlll 

SMALL PACKAQE * IX 

UQUID 

GAS - x  

RAMMABLE c XI 

FIGURE C.5-4 
MATERIAL DISPERSIBILITY CATEGORIES 

The respirability fraction used in the accident model was 0.05 and based on the same material 

dispersibility of 5. In terms of ground contamination, all airborne particles are significant so the 

respirability fraction was not included. Table C.5-17 lists the accident results for one shipment. 
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TABLE C.5-17 

RADTRAN ACCIDENT SUMMARY FOR ONE SHIPMENT- 

Expected No. of Consequences of 
Population Seventy Accidents Per One Shipment 

Density Group Shipment (person-rem) 

Urban 

Urban Total 

Suburban 

Suburban Total 
Rural 

Rural Total 

Overall Tot& 

1.07 x 103 
6.41 x 10" 
1.44 x 10" 
1.44 x 10" 
9.61 x lo7 
3.48 x 
1.6 x 
1.34 x lo9 
(2 x 103) 

0 x 10' 
2.84 x 10' 
5.68 x 10' 
8.51 x 10' 
1.13 x 10' 
1.42 x 102 
1.70 x lo2 
2.84 x lo2 

NA 

1 2.59 x lop 0 x 10' 
2 1.56 x 10" 6.60 x 10' 
3 3.74 x 10" 1.32 x 10' 

3.74 x 10-5 1.98 x 10' 
2.6 x 10' 

4 
5 2.8 x 10" 
6 1.35 x l o7  3.29 x -10' 
7 3.12 x 3.95 x 10' 
8 2.59 x lo9  6.59 x 10' 

(8.29 x 10") 
9.1 x 10-5 
5.47 x 105 
9.84 x 10-5 
9.184~ 10" 
1.64 x 10" 

8.74 x lo8 
1.64 x 
2.56 x 10" 

1.66 x 10-7 

NA 
0 x 10' 

1.23 x lo-' 
2.46 x lo-' 
3.69 x 10' 
4.92 x lo-' 
6.15 x lo-' 
7.38 x 10' 
1.23 x 10' 

(NA) 

3.1 x 10-3 NA 
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B C.5.2 RESIDUAL RISK MODELING 

Fate and transport modeling was conducted to determine the impacts from the movement of COCs 

remaining in residual (postremediation) soil. Transport mechanisms modeled include groundwater, 

air, and farm products. The objective of this effort is to predict the future concentrations of residual 

COCs at receptor locations, under assumed conditions. The following sections summarize the fate 

and transport modeling conducted for groundwater and air transport, as well as the transport of COCs 

through food products. For a detailed discussion of the groundwater and air modeling effort, see 

Appendix D of the FS report. 

C.5.2.1 , Groundwater Fate and Transport Modeling 

Groundwater fate and transport modeling was used to simulate residual COC movement from the 

Operable Unit 2 subunits to potential human receptors. Different exposure scenarios were modeled, 

but all of the source terms can be identified as residual soils, in situ containment of waste with a cap, 

or waste deposited in an engineered disposal cell. Fate and transport models provide the only means 

of predicting potential groundwater \concentrations at receptor locations in the future under assumed 

conditions. The following models were used: 

0 The Universal Soil Loss Equation (USLE) was used to estimate erosion potential in 
1000 years 

b 

Hydrological Evaluation of Landfill Performance (HELP) was used to estimate 
exfiltration and infiltration rates 

ODAST/SWIFTLOAD was used to predict COC movement through the vadose zone 
and prepare input files for the SWIFT I11 model 

0 SWIFT I11 was used to predict contaminant movement through the Great Miami 
Aquifer 

Only a brief description of the methodology used to quantitatively predict COC concentrations is 

presented here. For a more complete description of the methods and parameters used for the 

Operable Unit 2 modeling, refer to Appendix A of the Operable Unit 2 RI report. 

C.5.2.1.1 Groundwater Conceptual Model 

The geology of the FEMP site is dominated by glacial sediments. Well sorted sand and gravel glacial 

outwash forms the regional Great Miami Aqyifer. . A sequence of fine-grained till deposits 

interbedded with sand and gravel glaciofluvial stringers (the glacial overburden) overlie the 
) 

. 
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glaciofluvial material of the Great Miami Aquifer. The migration of COCs from sources to the 

groundwater begins with the infiltration of rainwater (Figure C.5-5). Fluid and/or leachate entering 

from the waste areas migrates first through the glacial overburden (if present), then through the 

unsaturated outwash deposits, and finally into the Great Miami Aquifer. 

Based on characteristics of the geology underlying the Operable Unit 2 subunits and the on-site 

disposal facility, a conceptual model was developed for the pathways between the disposal areas and 

receptor locations. Three active pathways for COC migration from the Operable Unit 2 source areas 

to the Great Miami Aquifer were identified for future conditions in Appendix D. 1: 

Vadose zone pathway: 
Migration of COCs from the waste unit laterally and vertically through the vadose 
zone to the aquifer is designated as the vadose zone pathway. 

Perched water infiltration pathway: 
Vertical migration of perched water through the glacial till to the Great Miami 
Aquifer is designated as the perched water infiltration pathway. 

Perched water subsurface seep pathway: 
Lateral migration of COCs occurs when perched water in sand and gravel layers 
within the glacial overburden come in contact with waste material. Perched water 
moves laterally in the sand layer until it is intercepted at the sand/gravel and waste 
interface. At that.point,-perched water moves along the slope of waste and till 
interface until it comes in contact with the unsaturated Great Miami Aquifer. This 
water containing COCs then vertically infiltrates to the aquifer. 

C.5.2.1.2 Groundwater Modeline. Technical Apmoach 

This section presents a summary of the modeling procedures and assumptions that were used for 

Operable Unit 2 risk assessment modeling. Additional information is provided in Appendix D of this 

FS report and Appendix B of the RI report. 

The groundwater COCs identified in the Operable Unit 2 RI report are the uranium isotopes. Of 

these isotopes, only U-238 was modeled, to more efficiently use computation time. All of the 

u r k i u m  isotopes are assumed to have the same flow and transport properties; thus, modeling results 

for U-238 were used to predict concentrations of U-234, U-2351236,’ and total uranium. 
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U-238 concentrations in 7.6 x 7.6 x 0.76 meter (25 x 25 x 2.5 foot) blocks were estimated using 

three-dimensional kriging for each media type. Average waste concentrations in each 38 x 38 meter 

(125 x 125 foot) SWIFT I11 grid cell were then calculated from all blocks within each cell. Source 

terms for residual soils were determined by evaluating the U-238 concentration isopleths on a block- 

by-block basis against the cleanup criteria selected for the alternative. The source term for fate and 

transport modeling for consolidation and placement under a cap was based on maximum detected 

U-238 concentration in each media type. 

Vadose zone modeling was performed by using the leachate concentrations as input into a one- 

dimensional unsaturated flow model to simulate transport through the vadose zone to the Great Miami 

Aquifer. The One-Dimensional Analytical Solute Transport (ODAST) model was used to simulate 

dispersion, retardation, and decay through unsaturated materials. The HELP model was used to 

estimate infiltration rates. 

The improved and calibrated SWIFT groundwater flow model was then used to simulate the solute 

transport of COCs in the Great Miami Aquifer. First, the vadose zone modeling results (for the 

vadose zone and perched water infiltration pathways) were incorporated into SWIFT as the loading 

rates to the Great Miami Aquifer from the subunits or disposal areas. The model then simulated the 

transport of COCs away from these source areas. Dispersion, retardation, and decay were factored 

into the COC transport process. SWIFT I11 simulations of COC transport in the Great Miami Aquifer 

were run for up to 1000 years. 

The loading from each grid cell impacted by the subunit was entered into the SWIFT I11 model as a 

discrete source, making multiple sources for each COC. Due to the proximity of the Inactive Flyash 

Pile to the South Field (and their similar geologies), sources from these two subunits were combined 

in one SWIFT I11 run. The modeling runs produced simulations of the aggregate effects of loading 

from these two subunits for the COCs. 

C.5.2.1.3 Results of Residual Groundwater Modeling 

Groundwater modeling was used for this risk assessment to estimate the maximum groundwater 

concentrations at specific receptor locations. For the on-property resident farmer, receptor locations 

were selected at the points where the highest U-238 concentrations were predicted to occur in 

groundwater, beneath each subunit, over the 1000-year modeling period. The South Field and 
. 

FER\O~,?FS~D0~~33hR’A.CS\February 15. 1995 4 41pm C-5-30 

4 



FEMP-OU02-6 FINAL 
March 1, 1995 

D Inactive Flyash Pile as previously stated, were modeled together and have a common receptor 

locat ion. 

The on-property resident farmer scenario also includes the use of perched water from beneath the 

Solid Waste Landfill and Lime Sludge Ponds. For these two subunits, the assumption was made that 

the current perched water contamination would be completely remediated by Operable Unit 5. For 

future contamination, the leachate concentrations from the residual waste were conservatively assumed 

to be representative of perched water concentrations. This approach does not incorporate the effects 

of dilution or dispersion in the perched zone. Therefore, the perched water receptor could be 

considered to be located at any point in the Solid Waste Landfill or Lime Sludge Ponds where 

perched water is directly beneath the subunit. The COCs for perched water are identified in the 

Operable Unit 2 RI report as carbazole, Tc-99, and the uranium isotopes for the Solid Waste Landfill, 

and Tc-99, Np-237, Sr-90, and the uranium isotopes for the Lime Sludge Ponds. . 

For the off-property farmer, the closest point to each area at which a hypothetical farmer could install 

a well would be along the FEMP fenceline. Groundwater modeling was used to identify the specific 

point along the fenceline at which the plume of contaminated groundwater from each area would 

reach the highest concentration over the 1000-year modeling period. This point was then used as the 

receptor location for its associated source area. 

B 

As with the on-property resident farmer, the South Field and Inactive Flyash Pile were modeled 

together, and also have a common off-property receptor. In addition, the Active Flyash Pile was 

modeled separately for most alternatives, but was combined with the South Field and Inactive Flyash 

Pile for Alternative 2 (Consolidation and Capping). This was done because wastes from all three 

areas will be consolidated together. The single location identified by the model 

at the fenceline that had the highest U-238 concentration over the 1000 years was selected as the 

receptor location for all three sources areas. 

Additional information on the groundwater modeling procedures and assumptions' is presented in 

Appendix D. The predicted maximum concentrations of the COCs in groundwater at each receptor 

location for the alternatives under each land-use scenario are listed in Table C.5-18. 
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TABLE C.5-18 

RESULTS OF RESIDUAL GROUNDWATER MODELING: 
EXPOSURE POINT CONCENTRATIONS 

Alternative 2 Alternative 3&6 (Federal) Alternative 3&6 (Private) 
COCs On-Property Off-Property On-Property Off-Property On-Property Off-Property 
Lime Sludge Ponds 
GMA 

U-234 
U-235 
U-238 
Uranium-Total 

Perched Groundwater 
Np-237 
Tc-99 
Sr-90 
U-234 
U-235 
U-238. 
Carbazole 

Solid Waste Landfill 
GMA 

U-234 . 
U-235 
U-238 
Uranium-Total 

Perched Groundwater 
Np-237 
Te-99 
Sr-90 
U-234 
U-235 
U-238 
Carbazole 

South Field Area 
GMA 

U-234 
U-235 
U-238 
Uranium-Total 

1 x 1 0 ~  1x105  NA 
1 x 1 0 ~  1x105 NA 
1x104 1x10 '  NA 
1 x 1 0 ~  1x10-* NA 

7x104 , 7x104 NA 
7x104 7x104 NA 
7x104 7x104 NA 
2x10" 2x10" NA 

3.2~10' 4 . 5 ~ 1 0  5 . 6 ~  10' 
1 .7~10'  2 .4~10'  2.9~10-' 
3.6~10' 5.0x10-' 6.1 x 10' 
1.1x10" 1.5~10" I .8x102 

Disposal Cell (Alternative 6 Only) 
GMA 

U-234 
U-235 
U-238 
Uranium-Total 

3 .7~10'  ' 

2.0x103 
4.1 x 10' 
1.2x10-4 

2.1x10' 
1.1 x 10'  
2 . 3 ~ 1 0 '  
6 . 9 ~ 1 0 ~  

6 . 6 ~ 1 0 '  
3.5~ 10.' 
7 . 2 ~ 1 0 '  
2.2x10' 

ti3x10' 
3.3 x 10" 
7 . 0 ~ 1 0 '  
2.1~103 

*Modeling results are presented,in pCi/l for radionuclides and mg/l for all other COCs. 
GMA = Great Miami Aquifer 
NA = Not applicable 

1.9x10' 
i .ox io4 
2.oX10-3 
6.0~10" 

9 . 3 ~  10.' 
1.6x10-' 
5 . 6 ~  IO4 
6.4~10-' 
3.4~10.' 
7 . 0 ~ 1 0 '  

NA 

NA 
1.6x10-' 

NA 
6 . 1 ~ 1 0 '  
3 . 2 ~ 1 0 ~  
6 . 7 ~  10 '  
4 . 7 ~ 1 0 ~  

1 .8x10' 
1 .ox102 
2.0x104 
6 . 1 ~ 1 0 ~  

7.1 x 10.' 
3.7~10" 
7 . 8 ~  
2 . 3 ~  

8 . 0 ~ 1 0 ~  
4. Ox 1 0-5 
9 . 0 ~ 1 0 ~  
2.7~10" 

3 . 1 ~ 1 0 ~  

3.4x10-' 
1 .Oxlo'' 

2x10'3 

6.3~10.' 
3 . 3 ~  10.' 
7.0x10-' 
2.1 x 10-3 
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These exposure point concentrations are used in the risk assessment equations shown in Section 

C.3.2. Results from these calculations are presented in Section C.7.0. The uranium isotopes were 

not all modeled separately, but instead were calculated as a ratio of the U-238 modeling results. 

Appendix D provides a detailed description of this process. 

' 

C.5.2.2 

The following discussion briefly describes the conceptual model and technical approach used to 

conduct air pathway fate and transport modeling for the FS residual risk assessment. The objective of 

this analysis was to determine the on and off-property annual average air-contaminant concentrations 

from the remediated Operable Unit 2. 

Air Fate and Transport Modeling 

C.5.2.2.1 Air Modeling Conceptual Model 

Wind erosion and resuspension of particulate matter represents a viable transport pathway for all 

contaminated surface soil in Operable Unit 2. Under windy conditions, surface soil particles can be 

resuspended and dispersed in the atmosphere. The particulate matter emission rate from the surface 

depends on the ambient wind speed, representative size of surface soil particles, moisture content and 

cfustiness of the soil, and quantity of vegetative cover on the surface. 0 

0 

Emission and dispersion of Rn-222 gas from surface soil containing Ra-226 represents another viable 

COC transport pathway. The emission rate of Rn-222 depends on the concentration of Ra-226 in the 

soil, the soil moisture content and porosity, the depth of Ra-226 contamination, and the presence or 

absence of cover layers over the contaminated soil layer. 

The subsequent dispersion of contaminated particulate matter or Rn-222 gas was determined from 

statistical summaries of wind speed, wind direction, atmospheric stability, ambient temperature, and 

mixing height. 

C.5.2.2.2 Air Modeling Technical Approach 

Six major steps were required to achieve the objective of the air modeling: 

1. Potential air quality impacts for each land use were qualitatively defined. 

2. Sources of air emissions and COCs released were identified based on site-specific information. 
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3. The RAECOM model was used to determine the radon emission rates form each of the 
identified source areas. 

4. The particulate emission model was used to determine particulate emission rates from Operable 
Unit 2 sources areas. Site-specific soil concentration data were used to determine the COC- 
specific emission rate from each identified source area. 

5. Additional inputs to the air dispersion model, such as meteorological data and receptor 
locations, were obtained or developed. 

6. The air dispersion model (ISCLT2) was used to determine COC air concentrations. 

Figure C.5-6 presents the sequence and interactions of these steps. Table C.5-19 summarizes the 

major air pathway fate and transport modeling components. The results from this modeling were 

used as exposure point concentrations in the residual risk assessment (Section C.7.0). 

Source Term Assummions for Air Transuort Analysis 

The residual risks from Operable Unit 2 were evaluated for Alternatives 2, 3, and 6 (see 

Section C.2.1 for a summary of the alternatives). Air fate and transport analysis for Alternative 2 

was conducted only for the federal ownership land-use scenario. Therefore, the PRGs for the 

expanded trespasser and/or off-property farmer were assumed to set the upper limit on residual 

surface soil contamination levels (see Section 2.0 of this FS for a discussion of PRGs). The air 

analysis for Alternatives 3 and 6 were conducted for both land-use scenarios. The PRGs for the 

expanded trespasser and/or off-property farmer were assumed to set. the upper limit on residual 

surface soil contamination levels for the federal ownership scenario while the PRGs for the on- 

property resident farmer were assumed to set the upper limit on residual surface soil contamination 

levels for the private ownership scenario. 

4 

Air Emission Sources and Air Contaminants 

A total of 373 areas sources were used to analyze Operable Unit 2 residual air concentrations. These 

sources were combined into 13 source groups such that each source group contained sources with 

identical emission rates. The COC concentrations in soil used to develop emission rates are presented 

in Appendix D.2 of this FS report. 
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Define Land Use 
Objective Air Impacts 

determine Sources, 
Identify Contaminants 

Run RAECOM for 
Rn-222 Emission Rates 

, 4 
Meteorological Data 

Input to ISCLT2 

Concentrations 
Source Size & Location 

Input to ISCLT2 
I I c 

Process ISCLT2 
output 

For All COCs 

Receptor Location 
Input to ISCLT2 

I I 

Dispersion Coefficient 
Input to ISCLT2 

~ 

Input Results to 
Residual Risk Assessment 

SEQUENCE OF AIR FATE AND TRANSPORT MODELING TASKS 
FIGURE C.5-6 
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TABLE (2.5-19 

MAJOR COMPONENTS OF THE AIR EMISSION AND DISPERSION MODELS 

Model Description and Use 

RAECOM Computer model developed by the NRC (NRC 1984) to simulate the 
emission of Rn-222 gas from soil and material containing Ra-226. 
RAECOM was used in this modeling effort to estimate the Rn-222 
emission rate from FEMP surface soils and through cover soils placed 
over on-property consolidation areas. The output from RAECOM was 
used as input to ISCLT2. 

Particulate Matter 
Emission Equations 

Presented in Rapid. Assessment of Exposure to Particulate Emissions 
from Sutj-ace Contamination Sites (EPA 1985), these equations were 
used in this modeling- effort to estimate particulate matter emissions 
from surface soil caused by wind erosion. The results from these 
equations were used as input. to ISCLT2. 

ISCLT2 Computer model developed by the EPA (EPA 1992e) to simulate the 
dispersion of gas-phase and particulate-phase COCs emitted to the 
atmosphere. ISCLT2 was used in this modeling effort to predict the 
airborne concentrations and deposition rates of COCs emitted from the 
FEMP surface soils. The output from RAECOM and particulate matter 
emission models were used as input to ISCLT2. 

SOURCES: 
NRC 1984 for RAECOM. 
EPA 1985 for emission equations. 
EPA 1992e for ISCLT2. 

Gaseous Contaminant Emission Rates 

Emissions of Rn-222 were assumed to be the only gas-phase COC -dispersed in the atmosphere. 

Volatile organics were assumed to have decayed to negligible levels prior to the time period studied 

by this residual risk analysis. Radionuclides, semivolatile and nonvolatile organics, and inorganics 

were assumed to be transported with the particulate emitted from the site. 

. 

Rn-222 emissions were determined from the Ra-226 concentrations in surface soil using the 

RAECOM model developed for the NRC (NRC 1984). The model accounts for the half-lives of Rn- 

222 and Ra-226 as well as the density, porosity, moisture content, and depth of contaminated layers 

and cover layers in estimating Rn-222 emission rates. 
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Particulate Matter Emission Rates I 

Radionuclide, inorganic, and organic COCs were assumed to be present in the suspended particulate 

matter emitted from the site. The emission rate for each COC in this particulate matter was 

calculated from the concentration of the COC in the exposed soil and from the estimated site-wide 

annual particulate matter emission rate. For concentration calculations, the emission rate of 

calculations, the emission rate of total suspended particulate (TSP) was used. The modeled PM,, 

concentrations were multiplied by 2 to obtain the TSP concentrations (EPA 1993e). 

2 

3 

4 

5 

particulate matter less than 10 micrometers in diameter (PM,,) was used. For deposition rate 6 

7 

8 

The method used to estimate PM,, emission rates for the FEMP is based on EPA guidance for 

estimating wind erosion rates from flat soil surfaces at hazardous waste sites (EPA 1985). This 

guidance has been adopted by the EPA for Superfund sites (EPA 1992e). The EPA methodology 

assumes that a minimum wind speed is required for the suspension of respirable dust, and that the 

9 

IO 

I 1  

12 

emission rate is a nonlinear function of the "threshold friction velocity" (TFV) and the erosion 13 

potential of the site, which depends on the modal diameter of the soil particles. Very fine soils (those 14 

with small modal diameters) have low TFVs and high potential for erosion by wind. 15 

In addition to modal diameter, other factors such as the amount of nonerodible elements (gravel and 16 

b 
pebbles with diameters greater than approximately 1 centimeter), the crustiness of the surface soil, 

and the amount of vegetative cover effect the quantity of soil that can be resuspended by the wind. 

17 

18 

Meteorilogical Data 19 

20 

21 

22 

Meteorological data characterizing the transport and dispersion conditions of an area are needed as 

input to the ISCLT2 model. These data include wind speed, wind direction, atmospheric stability, 

ambient air temperature, and mixing height. Measurements for all of these meteorological 

parameters, except mixing height, have been recorded at the FEMP site as part of a comprehensive 23 

environmental monitoring program since August 1986. Mixing heights were determined from 24 

atmospheric soundings made twice daily by the National Weather Service. The nearest National 25 

26 Weather Service station is in Dayton, Ohio. 

Receptor Locations 27 

Two receptor grid systems were used in the ISCLT2 model to determine on-property air B 28 

29 concentrations. Each grid system includes receptor points on 121 x 121 meter (400 x 400 foot) 
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4 intervals. The second system is offset 60.5 meters (200 feet) north and 60.5 meters east from the I 

first, resulting in an effective 83 x 83 meter (283 x 283 foot) grid system over the center of the 

points were located on the property line around the FEMP to determine the off-property air 

2 

FEMP. These grid systems include 985 points located across the FEMP. An additional 36 receptor 3 

4 

concentrations. 5 

Dispersion Coefficients 6 

U.S. Geological Survey (USGS) maps and a site survey of the area indicate that industrial, 7 

commercial, and compact residential land use comprise no more than 10 percent of the area within a 8 

3-kilometer (1.9-mile) radius of the site. Therefore, the area was classified as rural for the purposes 9 

of air dispersion modeling, indicating the use of rural dispersion coefficients would be appropriate. IO 

Air Dispersion Model I I  

The ISCLT2 model (EP.A 1992e) was designed by the EPA to assess the air quality impact of 12 

emissions from a wide variety of sources. It incorporates a steady-state gaussian plume equation that 13 

is applicable in flat or gently rolling terrain, for multiple-point, area, and volume sources. The 14 

ISCLT2 model calculates the annual average concentration due to airborne emissions at user-selected I5 

receptor locations, based on sector-averaged statistical wind summaries. 

the model include source emissions rates, the locations and configurations of sources, statistical 

Data required for input to 16 

17 

summaries of wind speed, wind direction, atmospheric stability, and mixing height, and the locations I S  

of. the selected receptors; - 19 

This model is recommended by the EPA for air pathway analysis’of Superfund sites (EPA 1989a). It 20 

is also identified as an acceptable air transport model in the RAWPA (DOE 1992). 21 

Model Ournut Processing n 

emission rate of 1.0 glslm’ for each area source. Options of the ISCLT2 program were used to 

group sources and write the grouped results to a plot file. The ISCLT2 source group results were 

(Attachment D.2.1) to determine the COC-specific annual concentrations presented in Appendix D 

ISCLT2 model output and emissions data. 

The air dispersion modeling analysis was simplified by running the ISCLT2 model with an assumed u 

24 

25 

multiplied by the product of the PMIo emission rate and the surface soil concentrations in Appendix D 26 

27 

(Section D.2-V) of this FS. Spreadsheets were used to calculate the COC concentrations from the 

29 



FEMP-OU02-6 FINAL 
March 1 ,  1995 

B C.5.2.2.3 Air Modeling Results 

The modeled maximum annual average COC air concentrations are presented in Tables C.5-20 

through C.5-28. The tables present a summary of subunit-specific projected air concentrations per 

alternative. The values presented are the maximum on-property concentrations and maximum off- 

property (FEMP fenceline) concentrations. Maximum on-property values represent the exposure 

point concentrations for the on-property farm receptors. Maximum off-property numbers represent 

the exposure point concentrations for the off-property farm receptors. Based on a comparison of the 

maximum off-property and average on-property concentrations, the maximum off-property 

concentrations were also used to- represent conservative concentrations for receptors that were 

assumed to roam or wander over the operable unit (Le., the expanded trespasser). 

C.5.2.3 Farm Product Fate Modeling 

This section describes the equations used to estimate residual exposure to chemicals and radionuclides 

from ingestion of contaminated farm products. 

C.5.2.3.1 Ingestion of Vegetables 

The equations used to estimate exposure to chemicals and radionuclides via ingestion of vegetables 

irrigated with contaminated water are from the NRC (NRC 1977) and the EPA (EPA 1989b). This 

process involves estimating the concentration of the COC on and in the plant as a result of foliar 

deposition and root uptake. The model used to estimate the concentration in and on vegetation 

irrigated with contaminated water is (NRC 1977): 

1 
\ 

For vegetation exposed to atmospheric fallout of dust, the equation becomes (NRC 1977): 

e - M I  

(C.5-10) 

(C.5-11) 

i 

2 

3 

4 

5 

6 

7 

8 

9 

I O  

..I 

1 

2 

3 

4 

5 

6 

7 

8 

9 
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TABLE C.5.20 

. PARTICULATE-PHASE CONTAMINANT CONCENTRATIONS IN AIR 
(ABOVE BACKGROUND) FOR CONSOLIDATION AND CAPPING WITH 

FEDERAL OWNERSHIP SOUTH FIELD AREA (SFIAWIIFP) 

COC 

~ 

Maximum On-Propertv Maximum Off-Propertv 

Deposition Deposition 
Concentration Rate Concentration Rate 

Radionuclides (pCi/m' or pCilm'ls) 

CS-137 0.00 

Np-237 2.84 x 10" 

Pu-238 0.00 

Ra-226 3.65 x 10" 

Ra-228 1.16 x 10" 

Sr-90 2.29 x 1 0 5  

Tc-99 5.06 x 10" 

Th-228 0.00 

Th-230 1.67 x 10-5 

Th-232 0.00 

U-234 9.12 x lo5 

U-2351236 1.45 x 10-5 

U-238 . 9.47 x 10-5 

Antimony 0.00 

Inorganics and Organics (ug/m3 or ug/m2/s) 

Aroclor 1254 2.31 x lo7 

Aroclor 1260 0.00 

Arsenic 6.09 x lo5 

Benzo(a)anthracene 0.00 

Benzo(a)pyrene 0.00 

Benzo( b)fluoranthene 0.00 

Benzo(k)fluoranthene 0.00 

Beryllium 4.59 x 10" 

Carbazole 0.00 

Dibenzo(a,h)anthracene 0.00 

Dieldrin 0.00 

Indeno( 1,2,3-~d)pyrene 0.00 

Uranium (total) 1.06 x 10-3 

0.00 

1.02 x lo8  

0.00 

1.32 x 10' 

4.16 x lo9  

8.24 x 10' 

1.82 x 10' 

0.00 

6.02 x 10' 

0.00 

3.28 x l o 7  

5.22 x 10' 

3.41 x 10-7 

0.00 

8.30 x 10" 

0.00 

2.19 x 10-7 

0.00 

0.00 

0.00 

0.00 

1.65 x IO-' 
0.00 

0.00 

0.00 

0.00 

3.83 x 10" 

C-5-40 

0.00 

1.75 x lo7  

0.00 

1.90 x 10-7 

6.12 x 10' 

1.12 x 10" 

2.34 x 10-7 

0.00 

8.64 x lo7  

0.00 

4.24 x 10" 

6.69 x lo7 

4.55 x 10" 

0.00 

1.06 x lo-' 

0.00 

2.84 x 10" 

0.00 

0.00 

0100 

0.00 

2.12 x 

.o.oo 
0.00 

0.00 

0.00 

5.15 x 10-5 

0.00 

6.29 x 10"' 

0.00 

6.84 x 10" 

2.20 x 10"  

4.02 x l o 9  

8.41 x 10.'' 

0.00 

3.11 x lo9  

0.00 

1.53 x 10' 

2.41 x lo9  

1.64 x l o 8  

0.00 

3.83 x lo-" 

0.00 

1.02 x 108 

0.00 

0.00 

0.00 

0.00 

7.62 x 10." 

0.00 

0.00 

0.00 

0.00 

1.85 x 10-7 
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TABLE C.5-21 

PARTICULATE-PHASE CONTAMINANT CONCENTRATIONS IN AIR 
(ABOVE BACKGROUND) FOR ON-SITE OR OFF-SITE DISPOSAL 

WITH FEDERAL OWNERSHIP SOLID WASTE LANDFILL 

Maximum On-Property Maximum Off-ProDertv 
Deposition Deposition 

COC Concentration Rate Concentration Rate 
Radionuclides (pCi/m3 or pCilm2/s) 
CS- 137 0.00 
Np-237 9.36 x l o 7  

Ra-226 0.00 
Ra-228 0.00 
Sr-90 1.71 x 10" 
Tc-99 0.00 
Th-228 0.00 
Th-230 2.64 x 10" 
Th-232 0.00 
U-234 6.08 x IO7 
U-2351236 0.00 

Inorganics and Organics ( u g h 3  or ugh%) .  

Aroclor 1254 0.00 
Aroclor 1260 0.00 
Arsenic 0.00 

Pu-238 4.68 x 10-7 

D U-238 5.57 x 10" 

Antimony 5.29 x 10-5 

Benzo(a)anthracene 6.78 x 10'~ 
Benzo(a)pyrene 6.78 x 10-7 

Beryllium 9.36 x 10-7 
Carbazole 4.91 x 10-7 
Dibenzo( a, h)anthracene 2.57 x 

Indeno( 1,2,3-cd)pyrene 4.91 x 10-7 
Uranium (total) 1.01 x 105 

Benzo(b)fluoranthene 6.08 x lo7  
Benzo(k)fluoranthene 0.00 

Dieldrin 0.00 

0.00 
3.37 x 10-9 
1.68 x 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
2.00 x 10.' 

1.90 x lo7  
0.00 
0.00 
0.00 

6.15 x 10-9 

9.52 x 10-9 

2.19 x 10-9 

2.44 x 10-9 
2.44 x 10-9 
2.19 x 10-9 

3.37 x 10-9  
1.77 x 10-9 

0.00 

9.26 x lo-'' 
0.00 

3.62 x lo-' 
1.77 x 10-9 

e 

0.00 
2.55 x lo-' 
1.28 x lo-' 

0.00 
0.00 

4.66 x lo-' 
0.00 

7.21 x 10' 
0.00 

1.66 x 10.' ' 

0.00 
1.52 x lo7 

0.00 * 

1.44 x lo6  
0.00 
0.00 
0.00 

1.85 x 10' 
1.85 x 10' 
1.66 x lo-' 

0.00 
2.55 x lo-' 
1.34 x lo-' 

0.00 
1.34 x lo-' 

7.02 x 10-9 

2.74 x 10-7 

0.00 
9.19 x 10'" 
4.59 x 10'" 

0.00 
0.00 

1.68 x lo-'' 
0.00 
0.00 

2.59 x 10"' 
0.00 

5.97 x 10" ' 

0.00 
5.47 x IO-" 

5.19 x 10-9 
0.00 
0.00 
0.00 

6.66 x lo-" 
6.66 x 10'" 
5.97 x 10'" 

0.00 
9.19 x lo-" 
4.82 x lo-" 
2.53 x 10" 

0.00 
4.82 x lo-" 
9.87 x lo-'' 
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TABLE C.5-22 

PARTICULATE-PHASE CONTAMINANT CONCENTRATIONS IN AIR 
(ABOVE BACKGROUND) FOR ON-SITE OR OFF-SITE DISPOSAL 

WFFH FEDERAL OWNERshlBB: LIME SLUDGE PONDS 

COC 

Maximum On-ProDertv Maximum Off-ProDertv 
Deposition Deposition 

Concentration Rate Concentration Rate 

Radionuclides (pCi/m' or pCi/m2/s) 
I CS- 137 0.00 
~ Np-237 4.33 x 1 0 7  

Pu-238 0.00 
Ra-226 0.00 
Ra-228 0.00 
Sr-90 1.80 x 10" 
Tc-99 0.00 
Th-228 0.00 
Th-230 1.73 x 10" 
Th-232 0.00 
U-234 0 .oo 
U-2351236 0.00 
U-238 0.00 
Inorganics and Organics (uglm' or ug/m2/s) 

I 

Antimony 
Aroclor 1254 
Aroclor 1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo( k)fluoranthene 
Beryllium 
Carbazole 
Dibenzo(a, h)anthracene 
Dieldrin 
Indeno( 1,2,3-cd)pyrene 
Uranium (total) 

0.00 
0.00- 
0.00 

2.23 x 10-5 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
4.00 

0.00 
3.63 x l o5  

0.00 
1.56 x 10-9 

0.00 

0.00 

0.00 

6.48 x 10-9 
0.00 

0.00 

'0.00 

0.00 
0.00 

0.00 

6.24 10-9 

0.00 

0.00 
0.00 

8.02 x 10" 
0.00 
0.00 

. 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

1.31 x 10-7 

0.00 
6.19 x l o9  

. 0.00 
0.00 
0.00 

2.57 x 10' 
0.00 
0.00 

2.48 x lo-" 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

3.19 x 10-7 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
5.19 x 10-7 

0.00 
2.23 x 10"  

0.00 

0.00 ' 

0.00 
9.26 x 10'" 

0.00 
0.00 

8.91 x 10" 
0.00 

0.00 
0.00 
0*0° 4 
0.00 

0.00 
0.00 

1.15 x 10-9 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

' 0.00 

0.00 
1.87 x 10-9 
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PARTICULATE-PHASE CONTAMINANT CONCENTRATIONS IN AIR 
(ABOVE BACKGROUND) FOR ON-SITE OR OFF-SITE DISPOSAL 

. WITH FEDERAL OWNERSHIP SOUTH FIELD AREA (SF/AFP/IFF') 

~ 

cot 

Maximum On-Property Maximum Off-Property 
Deposition Deposition 

Concentration Rate Concentration Rate 
~ 

Radionuclides (pCi/m' or pCi/m2/s) 
CS- 137 0.00 
Np-237 3.62 x 10" 
Pu-238 0.00 
Ra-226 3.67 x 10" 
Ra-228 5.93 x 10" 
Sr-90 2.99 x lo-' 

Tc-99 8.67 x 10" 
Th-228 2.73 x 
Th-230 9.28 x 10' 
Th-232 1.03 x 10" 
Ur-234 3.10 x 10" 

Ur-238 1.97 x 10" 
Inorganics and Organics (ugh'  or ug/m2/s) 

Aroclor 1254 3.26 x 10" 
Aroclor 1260 2.81 x lo7 
Arsenic , 8.22 x lo-' 

Benzo( a)anthracene 8.13 x 10" 

Benzo(b)fluoranthene 1.18 x 10' 
Benzo( k)fluoranthene 1.18 x lo-' 
Beryllium 6.31 x 10" 

Ur-235/236 2.93 x 10-5 

Antimony 0.00 

Benzo(a)pyrene 1.33 x 104 

0.00 
1.30 x 10" 

0.00 
1.32 x 10" 
2.13 x lo-" 
1.08 x l o 7  
3.12 x 10'" 
9.84 x 

3.34 x 107 

1.12 x 10-7 
1.06 x 10-7 

3.72 x lo9. 

7.08 x lo-" 

, 0.00 
1.17 x lo-" 
1.01 x 109 
2.96 x 10-7 
2 . 9 3 ' ~  10" 
4.79 x lo-" 
4.26 x 10" 
4.26 x 10" 
2.27 x 10" 

0.00 

2.50 x 10-7 

1.89 x 10-7 
0.00 

2.44 x l o 7  
1.62 x 10" . . .  
4.44 x 10-7 
9.82 x l o 8  
3.89 x 10" 
'3.72 x 
1.66 x 10" 
1.44 x 10" 
1.08 x 10" 

0.00 

1.01 x 108 
4.26 x 10" 

1.23 x 10-7 

2.92 x 
4.78 x 10-7 

4.25 x 10-7 
3.2i.x 10-7 

4.25 x lo7 

0.00 
9.01 x 10-l' 

0.00 
6.79 x lo-" 
8.80 x lo-'' 
5.85 x 10-9 

1.60 x 10-9 
3.54 x 10"  

1.40 x 10." 
1.34 x lo-'' 
5.97 x 10-9 
5.18 x 10-9 
3.89 x 10-9 

0.00 
4.45 x 1O-l0 
3.63 x lo-" 
1.53 x lo-" 
1.05 x l o 9  
1.72 x 10-9 

1.53 x 10-9 
1.15 x 10-9 

1.53 x l o 9  

Carbazole ' 0.00 0.00 ' 0.00 0.00 

Dibenzo(a, h)anthracene 3.25 x 10" 1.17 x lo-' 1.17 x 107 4.20 x 10" 
Dieldrin 7.17 x 10'" 2.58 x 10" 2.57 x lo9 9.27 x lo-'' 
Indeno( 1,2,3-cd)pyrene 4.58 x 10" 1.65 x lo8 . 1.65 x 10-7 5.92 x 10" 
Uranium (total) 7.00 x 10' 2.52 x 107 5.73 x 10" 2.06 x 10'" 
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TABLE C.5-24 

PARTICULATE-PHASE CONTAMINANT CONCENTRATIONS IN AIR 
(ABOVE BACKGROUND) FOR ON-SITE OR OFF-SITE DISPOSAL 
WITH PRIVATE OWNERSHIP: SOUTH FIELD AREA (SF/AFP/IFP) 

Maximum On-Propertv Maximum OFF-F'rowrtv 
Deposition Deposition 

COC Concentration Rate Concentration Rate 

Radionuclides (pCi/m' or pCi/m2/s) 
CS-137 ' 0.00 

Pu-238 0.00 
Ra-226 0.00 
Ra-228 0.00 

Np-237 1.22 x l o5  

Sr-90 1.21 x io4 
Tc-99 0.00 
Th-228 0.00 
Th-230 6.59 x 10-5 

Th-232 0.00 
U-234 1.30 x lo5 
U-235/236 0.00 
U-238 1.14 x lo5 
Inorganics and Organics (ugh3 or ug/m2/s) 
Antimony 0.00 
Aroclor 1254 0.00 
Aroclor 1260 0.00 
Arsenic 0.00 
Benzo(a)anthracene 0.00 
Benzo(a)pyrene 0.00 
Benzo(b) fluoranthene 0.00 
Benzo(k)fluoranthene 0.00 
Beryllium 0.00 
Carbazole 0.00 
Dibenzo(a, h)anthracene 0.00 
Dieldrin 0.00 
Indeno( 1,2,3-cd)pyrene 0.00 
Uranium (total) 2.48 x 104 

0.00 
4.38 x 1 0 "  

0.00 
0.00 
0.00 

4.35 x 107 . . .  
0.00 
0.00 

2.37 x lo7 

0.00 
4.67 x 10" 

0.00 
4.11 x lo-" 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00. 

0.00 
0.00 
0.00 
0.00 

8.94 x lo7 

0.00 
1.13 x 10" 

0.00 
0.00 
0.00 

5.57 x lo4 
0.00 
0.00 

2.76 x lo4 
0.00 

1.00 x lo4 
0.00 

8.83 x 10-7 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
1.52 x l o 5  

0.00 
4.06 x l o 9  

0.00 
0.00 
0.00 

2.01 x lo-" 
0.00 
0.00 

9.92 x 10-9 

0.00 
3.61 x 10-9 

3 : ~  10-9 
4 0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

5.48 x lo-" 

4 
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TABLE C.5-25 

PARTICULATE-PHASE CONTAMINANT CONCENTRATIONS IN AIR 
(ABOVE BACKGROUND) FOR ON-SITE OR OFF-SITE DISPOSAL 

WITH PRIVATE OWNERSHIP LIME SLUDGE PONDS 

Maximum On-Property Maximum Off-Property 

Deposition Deposition 

COC Concentration Rate Concentration Rate 

Radionuclides (pCi/m3 or pCi/m2/s) 

CS- 137 0.00 

Np-237 2.23 x 10-7 

Pu-238 0.00 

Ra-226 0.00 

Ra-228 0.00 

Sr-90 2.45 x 10' 

Tc-99 0.00 

Th-228 0.00 

2.28 x lo5 

0.00 

U-234 0.00 

U-2351236 0.00 

U-238 0.00 

Inorganics and Organics (ug/m3 or ug/m2/s) 

Antimony 0.00 

Aroclor 1254 0.00 

Aroclor 1260 0.00 

Arsenic 2.93 x lo4 

Benzo(a)anthracene 0.00 

Benzo(a)pyrene 0.00 

Benzo(b)fluoranthene 0.00 

Benzo(k) fluoranthene 0.00 

Beryllium 0.00 

Carbazole 0.00 

Dibenzo(a,h)anthracene 0.00 

Dieldrin 0.00 1 Indeno( 1,2,3-~d)pyrene 0.00 

Uranium (total) 0.00 
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0.00 

8.04 x lo-" 

0.00 

0.00 

0.00 

8.83 x lo-'' 

0.00 

0.00 

8.20 x 10' 

0.00 

0 .oo 
0.00 

0.00 

c 

0.00 

0 .oo 
0.00 

1.05 x 10" 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

c-5-45 

h 

0.00 

3.19 x 10-9 

0.00 

0.00 

0.00 

3.50 x 10-9 

0.00 

0.00 

3.25 x 10-7 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00. 

0.00 

4.19 x 10" 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.15 x lo-" 

0.00 

0.00 

0.00 

1.26 x lo-" 

0.00 

0.00 

1.17 x 10-9 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.51 x lo-' 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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TABLE C.5-26 

PARTICULATE-PHASE CONTAMINANT CONCENTRATIONS IN AIR 
(ABOVE BACKGROUND) FOR ON-SITE OR OFF-SITE DISPOSAL 

WITH P W A T E  OWNERSHIP: SOLID WASTE LANDFILL 

COC 

~ ~ 

Maximum On-Propertv Maximum Off-ProDertv 

Deposition Deposition 

Concentration Rate Concentration Rate 

Radionuclides (pCi/m' or pCi/m*/s) 

CS-137 0.00 

Np-237 1.32 x 10" 

Pu-238 6.15 x 10" 

Ra-226 0.00 

Ra-228 0.00 

Sr-90 4:gz.X 1 0 ' ~  

Th-228 0.00 

Th-230 2.37 x 10-5 

Tc-99- 0.00 

Th-232 0.00 

U-234 2.46 x 10" 

U-235/236 0.00 

U-238 0.00 

Inorganics and Organics ( u g h 3  or ugh%) 

Antimony 

Aroclor 1254 

Aroclor 1260 

Arsenic 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo( k)fluoranthene 

Beryllium 

Carbazole 

Dibenzo(a, h)anthracene 

Dieldrin 

Indene( 1.2,3-cd)pyrene 

Uranium '(total) 

4.09 x lo5  

0.00 

0.00 

0.00 

7.07 x 10-7 

4.30 x 10-7 

4.61 x lo8  

0.00 

0.00 

1.98 x lo7  

1.41 x 10" 

0.00 

2.24 x lo7  

0.00 

0.00 

4.76 x 10-9 

2.21 x lo8 

0.00 

0.00 

1.77 x 10-9 

0.00 

0.00 

8.52 x lo8  

0.00 

8.85 x lo9 

0.00 

0.00 

1.47 x 
0.00 

0.00 

0.00 

2.55 x 10-9 

1.55 x 10-9 

1.66 x lo-'' 

0.00 

0.00 

7.12 x 10" 

5.09 x 10" 

0.00 

8.08 x 10" 

0.00 

C-5-46 

0.00 

3.60 x 

1.68 x 
0.00 

0.00 

1.34 x 
0.00 

0.00 

6.45 x l o 7  

0.00 

6.71 x 
0.00 

0.00 

1.11 x 10" 

0.00 

0.00 

0.00 

1.93 x 
1.26 x lo9  

1.17 x io-8 
0.00 

0.00 

5.39 x 10-9 

3.86 x 

0.00 

6.12 x lo9  

0.00 

0.00 

1.30 x 10'' 

6.03 x 10'' 

0.00 

0.00 

4.83 x 10"  

0.00 

0.00 . 
2.32 x 10-9 

0.00 

2.41 x lo-'' 

0.00 

0.00 

4.01 x 10-9 

0.00 

0.00 

0.00 

6.94 x 10" 

4.53 x loL2 

4.22 x 10" 

0.00 

0.00 

1.94 x 10'" 

1.39 x 10''' 

0.00 

2.20 x 10" 

0.00 
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TABLE C.5-27 

RADON-222 CONCENTRATION IN AIR FOR 
ON-SITE OR OFF-SITE DISPOSAL 

' Maximum Maximum 
On-Property Off-Property 

Subunit or Source Concentration (pCi/m3) Concentration (pCi/m3) 

Private Ownership, On-Property Farmer 

Disposal Cell 2.90 x 10" 1.05 x 10" 
(On-Site Disposal Alternative Only) . 

Federal Ownership, Expanded Trespasser 

. . .  Disposal Cell 5.62 x 10" 
(On-Site Disposal Alternative Only) 

South Field Area 
(SF/AFP/IFP) 

1.68 x 10' 

TABLE C.5-28 

RADON-222 CONCENTRATION IN AIR FOR 
CONSOLIDATION AND CAPPING 

2.03 x 

8.70 x 

Maximum Maximum 
On-Property Off-Property 

Subunit or Source Concentration (pCi/m3) Concentration (pCi/m3) 

Federal Ownership, Expanded Trespasser 

South Field Area 
(SF/AFP/IFP/Consolidation Area) 

Solid Waste Landfill 

Lime Sludge Ponds 
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1.55 x 10' 8.00 x I O 2  

4.07 x 10-7 1.12 x 1 0 8  

2.37 x 10-7 3.42 x 1 0 9  

c-5-47 
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where 

effective depletion constant of i* COC on the plant surface (hr-I), 

effective depletion constant from root zone of soil (hr-I), 

radioactive or chemical decay constant of i" COC (hr-I), from Howard 1991, 

dry soil to wet plant (vegetables, forage, and fruit) transfer coefficient of i* COC, 

concentration of i" COC in plants as a result of deposition of contaminated dust on 

plants (pCi/kg or mg/kg), 

concentration of i" COC in plants as a result of irrigating plants with contaminated 

water (pCi/kg or mg/kg), 

dust deposition rate (pCi/m2/hr or mg/m2/hr), 

irrigation deposition rate (pCi/m2/hr or mg/m2/hr), 

fraction of year plant is irrigated (unitless), 

fraction of year plant is downwind (unitless), 

effective dry surface density of the soil (kg/m2), 

rd 

rw 
tbd = period soil is exposed to airborne emissions (hr), 

tbw = period soil is exposed to contaminated water (hr), 

t, = growing season (hr),. 

th 

Y .= agricultural yield (kg/m2), 

= fraction of deposited dust retained on plant surface (unitless), 

= fraction of water borne material retained on plant surface (unitless), . 

= duration of period between harvest and consumption (hr), and 

where 

A, = I ,  + Iu (C.5-12) 

(C .5- 13) 
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B where 

(C .5- 14) 

(C. 5- 15) 

where 

Ciw = concentration of i" COC in irrigation water (pCi/l or mg/l), 
I = irrigation rate (l/m2/hr), 

cid 

I(d = water to soil partitioning coefficient of COC (cm3/g), 

h i  = leachate removal constant (hr-') 

e = moisture fraction of soil in root zone (unitless), 

U = density of soil in root zone (g/cm3), 

= concentration of i" COC in dust (pCi/g or mg/g), 

= deposition velocity for dust (g/m2/hr), 
\ 'd 

v w  = percolation rate (cndhr), and 

Z = depth of root zone (cm). 

In addition to exposure to contaminated dust and irrigation water, vegetables and livestock feed may be 

contaminated by root uptake from contaminated soil. The contribution by this pathway was estimated 

by the irrigation model; however, this pathway was also considered for areas that are not irrigated with 

contaminated water but that exhibit surface soil contamination from historical deposition on the soil by 

other means. The following equation was used to estimate the COC concentration in the plant from root 

uptake of COCs in the soil: 

(C .5- 16) 

where 

Civs 

CS 

= concentration of i" COC in plants as a result of root uptake from contaminated soil 
(pCi/kg or mg/kg), and 

= concentration of i" COC in dry soil at harvest time (pCi/kg or mg/kg). 
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The total concentration of COCs in vegetables (CiJ was estimated using the following equation: 

civ = ciw + CiVd + cia (C.5- 17) 

Equations of the same form were used to estimate the COC concentration in livestock feed, substituting 

concentration factors for livestock feed in place of those for vegetables ingested by humans. 

A summary of parameters used in the vegetable and forage uptake models is presented in Table C.5-29. 

Radioactive or chemical decay constants are presented in Table C.5-30. Transfer coefficients of COCs 

from dry soil to wet plant material are presented in Table C.5-31. Source concentrations for farm 

product fate modeling are presented in Tables C.5-20 through C.5-26 (Section C.5i2.2.3). 

C.5.2.3.2 Ingestion of Meat and Dairv Products 

Prior to the determination of intake following ingestion of animal products by humans, the concentration 

of chemicals and radionuclides in animal products must be estimated. The concentration of a COC in 

animal products, such as beef or milk, was estimated using the following equation.(NRC 1977): 
. .  

(C.5-18) 

where 

c, = 

FiA = 

concentration of i" COC in the animal product (pCi/l or mg/l for milk, pCi/kg or mg/kg 
for beef, 
element (stable) transfer coefficient that relates the daily intake by an animal to the 
concentration of i" COC in an edible portion of the animal product (day/l for milk, 
day/kg for beef), 
= concentration of i" COC in forage (pCi/kg or mg/kg), 
= consumption rate of contaminated forage by an animal (kg/day), 
= concentration of i" COC in livestock water (pCi/l or mg/l), 
= consumption rate of contaminated water by an animal (Vday), 
= decay constant of i" COC (hr-I), and 
= delay between harvest of animal product (milk or meat) and consumption (hr). 

. .  

Transfer coefficients of COCs to milk or beef(F,) are presented in Table C.5-31. 
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TABLE C.5-29 

SUMMARY OF PARAMETERS FOR VEGETABLE/FORAGE UPTAKE MODELS 

Parametera Value Units Reference 

Irrigation Rate (I) 
Typical Settling Velocity ( v d )  

Percolation Rate (Vw) 
Depth to Root Zone (Z) 
Density of Soil (a) 
Moisture Fraction in Root Zone (e) 
Fraction of Deposited Dust Retained on Crops (rd) 
Fraction of Water Borne Material Retained 

Effective Depletion Constant of Contaminant on 

Growing Season for Vegetables and Fruit Crops (tec) 
Growing Season for Forage (t,,) 
Agricultural Yield of Vegetables and Fruit Crop (Y) 
Agricultural Yield of Forage (Y) 
Fraction of Year Plants are Downwind (fd) 

Fraction of Year Plans are Irrigated (f,,,) 
Period Soil is Exposed to Contaminated 

Period Soil is Exposed to Airborne 

Effective-Dry Surface Density of the Soil ( p )  

Delay between Harvest and Consumption 

Delay between Harvest and Consumption of 

Delay between Harvest and Consumption 

Delay between Milking and Consumption (ti*) 
Delay between Slaughter and Consumption(t,) 

on Crops (r,) 

Plant Surface (AEi) 

@ 
Water (tbw) 

Emissions (tbd, 

of Vegetables (thv) 

Vegetables and Fruit (the) 

of Forage (thg) 

0.081 

6.48 
0 .OO 177 

15 
1.5 

0.17 
0.25 
0.20 

0.0021 

1440 
720 
1.5 
0.8 

LDb 
1 .oc 

8,760,000 

8,760,000 

1 50d 
24 

720 

0 

48 
48 

Ilm2/hr 
mlhr 
c d h r  
cm 
g/cm3 
unitless 
unitless 
unitless 

hr-l 

hr 
hr 
kg/m2 
kg/m2 
unitless 
unitless 
hr 

hr 

kg/m2 
hr 

hr 

hr 

hr 
hr 

USDA 1970 
EPA 1991 
DOE 1994a 
DOE 1994a 
DOE 1994a 
DOE 1994a 
NRC 1977 
NRC 1977 

NRC 1977 

NRC 1977 
NRC 1977 
USDA 1979 
USDA 1979 

NRC 1977 
Assumed 

- 

Assumed 

USDA 1982 
NRC 1977 

Assumed 

NRC 1977 

NRC 1977 ' 

NRC 1977 

See the uncertainty analysis (Section C.8.0) for more information on these parameters. 
Location dependent. 
The fraction of time plants are irrigated is implicitly included in the irrigation rate. To avoid using this parameter twice in 
Equation 7-9 (RAWPA), fd has been set to 1.0. 
Corresponds to a density of 1.5 g/cm3 and a depth of 10 cm. Moist bulk densities of surface soil range from 1.4 to 1.55 g/cm3 
at the FEMP (USDA 1982). 
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TABLE C.5-30 
CHEMICAL AND RADIOACTIVE COC DECAY CONSTANTS 

Chemical 

Antimony 

Aroclor- 1254 

Aroclor-1260 

Arsenic 

Beryllium 

Carbazole 

Dieldrin 

Uranium (total) 

Radionuclides 

CS-137 

Np-237 

Pu-238 

Ra-226 

Ra-228 

Rn-222 

Sr-90 

Tc-99 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

ND = No data 
OU1 FS Report (DOE 1994c) 

4.50 x 10' 

8.86 x 10' 

1.07 x io4 

2.0 x 102 

2.5 x lo2 

ND 

ND 

ND 

1.37 x 103 

5.0 x 100 

1.0 x 102 

1.06 x lo2 

1.06 x 10' 

2.50 x loo 

7.0 x l o 2  

3.2 x 103 

3.2 x 103 

3.2 x 103 

1.48 x loo 

1.48 x loo 

1.48 x loo 

1.26 x 10" 

6.42 x 10-9 

2.84 x 10-7 

5.32 x l o9  

2.27 x l o 7  

5.02 x IO' 
5.28 x lo4 

5.02 x 10' 

2.66 x IO" 

1.11 x 105 

1.47 x 104 

5.86 x l o7  

1.43 x 10-5 

8.06 x 10' 

2.45 x l o5  

3.10 x 104 

4.44 x 105 

1.88 x l o 8  

1.78 x 10.' 

3.57 x 105 

3.57 105 

3.57 105 

1 x 1044 

0 

0 

1 x 1044 

1 x 1044 

1 x 1 0 1 4  

2.64 x 1 0 5  

1 x 1014 

1.26 x 10" 

6.42 x l o 9  

5.32 x l o 9  

2.84 x 10' 

2.27 x l o 7  

5.02 x lo4 

5.02 x lo4 

5.02 x lo4 

2.62 x 10" 4.15 x 10' 

3.70 x lo-" 1. I 1 x 10-5 

' 4  9.02 x 10-7 

4.95 x 10-8' 

5.68 x 107 

5.36 x 107 

1.37 x 10'' 

7.55 x 10-3 

2.77 x IO" 

3.71 x 

4.14 x l o5  

1.03 x 10-9 

5.63 x l o 5  

3.25 x 1Olo 

5.36 x 10'' 

5.02 x IO4 

2.18 x 1 0 5  

3.10 x IO4 

1.78 x 10' 

1.78 x 108 

. 1.78 x 

3.57 x 1 0 5  

1.12 x 1043 

1.77 x 1 0 4 4  

3.57 x 10-5 

3.57 x 10-5 
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TABLE C.5-31 

Kd AND TRANSFER COEFFICIENTS 

Vegetable Forage 
' ' COC Kd(cm3/g) Beef FiA Milk B iv(2) B iv(1) 

Chemical 
Antimony 4.50 x 10' 
Aroclor-1254 8.86 x lo3 
Aroclor-1260 1.07 x lo4 
Arsenic 2.0 x 10' 
Beryllium 2.5 x lo2 
Carbazole ND 
Dieldrin ND 
Uranium (total) ND 

Radionuclides 
CS-137 
Np-237 
Pu-238 
Ra-226 
Ra-228 
Rn-222 
Sr-90 
Tc-99 
Th-228 
Th-230 
Th-232 
U-234 
U-235 
U-236 
U-238 

1.37 x 103 

1.06 x lo2 

5.0 x 10' 
1.0 x lo2 

1.06 x 10' 

2.50 x 10' 
7.0 x 10" 
3.2 x 103 
3.2 x 103 
3.2 x 103 

1.48 x 10' 
1.48 x 10' 
1.48 x 10' 
1.48 x 10' 

1 x 10-3 

2.0 x 10-3 
1.0 x 10-3 

8.14 x 10-5 
9.12 x 104 

2.69 x lo-' 
3.52 x 10-I 

2.0'X 10" 

2.0 x lo-' 
5.0 x 10-5 
'5.0 x 10-7 

2.50 x 10" 
2.50 x 10" 

3.0 x 10" 
8.50 x l o3  
6.0 x l o6  
6.0 x 
6.0 x 
2.0 x 10" 
2.0 x 10" 
2.0 x 10" 
2.0 x 10" 
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1.0 x 10" 

1.11 x l o i  
8.5 x 10-3 

6.0 x 105 
9.0 x 10" 

2.57 x 10-5 
2.88 x 10" 
6.0 x 10" 

7.0 x 10-3 

1.0 x 10-7 
5.0 x loe6 

4.50 x 10" 
4.50 x 10" 

1.50 x 10-3 
1.0 x 10" 
5.0 x 
5.0 x 
5.0 x 
6.0 x 10" 
6.0 x 10" 
6.0 x 10" 
6.0 x 10" 

1.28 x .  lo-' 
3.04 x 10-3 
4.71 x 10-3 
1.71 x lo-' 
4.28 x lo3  
1.55 x 10' 
3.83 x 
3.64 x 10-3 

3.42 x lo-' 
4.28 x l o3  
1.93 x 10" 
6.42 x 10" 
6.42 x lo3 

1.07 x 10' 
4.07 x 10' 
3.64 x 10" 
3.64 x 10" 
3.64 x 10" 
3.64 x 10-3 
3.64 x 10-3 
3.64 x 10-3 
3.64 x lo3  

3.0 x lo-' 

1.1 x lo-' 
4.0 x lo-' 
1.0 x 10' 

3.62 x 10' 
8.96 x 10' 
8.50 x l o3  

7.1 10-3 

8.0 x 
1.0 x 10' 

4.50 x 10" 
1.50 x 10' 
1.50 x lo-* 

2.50 x 10' 
9.50 x 10' 
8.50 x 10" 
8.50 x 10" 
8.50 x 10" 
8.50 x 10-3 
8.50 x 10-3 
8.50 x 10-3 
8.50 x 10-3 
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In addition to receiving intake from irrigated forage and water, cows may receive a significant intake I a 
from soil ingestion if the soil is also a source of contamination (Zach and Mayoh 1984). The following 

equation was used to estimate the concentration in the animal product from soil ingestion (EPA 1989b): 

2 

3 

C, = F,[(C,) (Q,)] 
where 

C, 
Q, = consumption rate of soil by livestock (kg/day). 

= concentration of COC in soil (pCi/kg or mg/kg), and 

(C .5- 1 9) 

I 

2 

3 

Animal Consumption Rates I 

The following parameters were used to quantify the intake of COCs in food and ,water by beef and milk 

cattle at or near the FEMP: . 

2 

3 

QI Q A "  Q S  
Feed or Forage" Water" Soilb 

Animal (kg wet weightlday) (kg/daY) 
. Milk cow 50 60 0.5 

Beef cattle 50 50 0.5 

aNRC 1977 
bZach and Mayoh (1984) 

Radionuclide and Nonradioactive Transfer Coefficients 

Transfer coefficients for radioelements and nonradioactive metals were taken from Baes et al. (1984), Till 

and Meyer (1983) and EPA (1989d). The radiological properties of atoms do not effect their elemental 

transfer in the environment. The soil-to-plant transfer coefficient for edible plants ingested by humans 

and forage ingested by cattle used for intake models, in the absence of site-specific information, are listed 

in Table C.5-31. These factors are the ratios of the dry-weight concentration of an element in the 

reproductive or vegetative portions of the plant to the dry-weight concentration of the element in soil. 

Edible portions of the plant include grain kernels, fruits, and tubers. These portions are most 

representative of the plant foods ingested by humans. The list of elements is not all inclusive. The cited 

references were used to obtain values for additional COCs in individual risk assessments as needed. 

4 Transfer coefficients for organic chemicals were taken from Travis and Arms (1988). If a transfer 

coefficient was not readily available, the following regression equations based on the relationship between 
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transfer and the octanol-water partition coefficient (K,) were used to estimate transfer coefficients (Travis B 
and Arms 1988): 

Biv(2) (vegetables) log Biv = 1.588 - 0.578 log KO, (C .5 -20) 
F, (milk) log FiA = -8.10 + log KO, (C.5-2 1) 

log FiA = -7.6 + log KO, (C 5 2 2 )  FiA (beef) 

Chemical-specific KO, values are available from several sources. The major source used for K,;values 

was Hansch and Leo (1979). 

Concentrations in the aboveground vegetative part of plants were estimated using the following equation 

(Baes et al. 1984): 

Civ = (Cs)(Biv(IJ (C.5-23) 

where 

Civ 
cs = maximum concentration in soil (mg/kg dry wt), and 
Biv(l) 

= concentration of the i" COC in vegetation (mg/kg dry wt), 

= soil-to-plant transfer factor of the i" COC (mg/kg dry wt plant per mg/kg dry wt 
soil). 

C.5.2.3.3 

The resulting COC concentrations in farm products, as modeled by alternative and by subunit, are 

presented in the risk calculation worksheets in Attachment C.111. These values have been incorporated 

into the intake equations presented in Section C.3.2. The risk results are presented in Section C.7.0. 

Results of Farm Product Fate Modeling 
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C.6.0 REMEDIAL ACTION RISK ASSESSMENT 

Each remedial alternative involves a set of work activities. These activities incur varying degrees of 

physical hazards and human-health risks. This section presents the results of the risk estimates 

calculated for remedial action activities. 

C .6.1 

The methods established in the RAWPA (DOE 1992) were employed to estimate potential physical 

hazards and human-health impacts from carcinogens and noncarcinogens to remediation workers, on- 

property nonremediation workers, off-property workers and individuals, and the public along the 

transportation route (for off-site disposal). The remedial action risk assessment evaluated receptor 

exposures via pathways from media impacted by remedial activities. 

transportation risks were evaluated for each remedial alternative. 

REMEDIAL ACTION RISK CHARACTERIZATION METHODOLOGY 

Construction risks and 

I 

B 
Construction risks are the risks associated with the industrial hazards posed by construction operations 

during the implementation of remedial activities, except those related the transportation of waste 

material off-site (i.e., by rail). Construction risks include risks related to excavation, waste 

processing, and waste packaging. The following equation was used to calculate risks due to 

const fiction: 

Risk = (PH)(RC) (C.6-1) 

where 

Risk 
PH 
RC = injury or fatality risk coefficient (risWpersodhr). 

= 
= 

risk of injury or fatality expressed as a probability, 
person-hours of construction work, (see Attachment 11, See page C-62) and 

Risk factors (RCs) used are from the RAWPA: 

0 

0 
Injuries per manlhour = 3.4 x 
Fatalities per man-hour = 5.0 x lo7 

Construction risks from on-site trucking accidents were calculated separately, using the formula and 

risk factors presented in the RAWPA: 

Risk = (TM)(AC) (C. 6-2) 
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where 

Risk = 
TM = 
AC = injury or fatality risk coefficient (risWmile). 

risk of injury or fatality expressed as a probability, 
truck miles for construction work, (see Attachment 11), and 

Risk (ACs) factors are: 

0 Fatalities per 4.1 x 
Injuries per mile = 2.1 x IO9 

Transportation risks were evaluated separately for the rail transportation activities. These risks 

include exposure of the train crew to direct radiation, exposure of the public living along or using the 

transportation route to direct radiation, exposure of the public to material released from a 

transportation accident, and exposure of train crews and the public to nonradiological hazards from 

accidents. The RADTRAN model (Section C.5.1.3), which was used to quantify transportation risks, 

takes into account emergency response activities. The following equation was used to calculate risks 

due to transportation of waste to an off-site disposal facility: 

Risk = (N)(CF)(RC) 

where 

Risk = risk of injury or fatality expressed as a unitless probability, 
N - - number of roundtrips made, 

CF = mileage per round trip, and 
RC = injury or fatality risk coefficient (risk/miie). 

See Attachment C.11, Tables C.11-23 and 24 for CF values. Risk factors (RCs) are: 

0 

0 

0 

Public injuries per mile = 6.8 x 

Rail Worker injuries per mile = 4.6 x 
Rail Worker fatalities per mile = 4.6 x 

0 Public fatalities per mile = 1.8 x \ 

The sections below present the remedial action risks quantified for construction and transportation 

activities for each alternative. 
* -  

Exposure durations for the calculations were determined using the total hours estimated €or each work 

activity. These total hours correspond to the product of ET, ED, and EF in Equation C.3-5. 

However because of the duration of the remediation activity (a few years) and the duration of the 
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D various activities, the specific values for ET, ED, and EF did not need to be evaluated; therefore, the 

product of those values, which represent total project hours for each activity, has been used. 

C.6.2 REMEDIAL ACTION RISKS 

Remedial action risks were evaluated for impacts to potential human receptors from implementation of 

each remedial alternative. This section presents the remedial action risks quantified for the four 

remedial alternatives. For each alternative, construction risks are presented first, then transportation 

risks. Tables summarizing risk and hazards to potential receptors are provided by alternative. 

Complete calculation sheets of the risk values are presented in Attachment C.11. Note that 

Alternative 1; No Action, has no short-term impacts and was not evaluated in this section. 

c 

Evaluations for on-site activities are discussed in order of airborne pathways, dermal pathways, direct 

radiation, and industrial hazards for each alternative. Transportation risks were evaluated for 

incident-free transportation (i.e., no accidents) and for accidents during rail transport. The risks from 

activities conducted in the South Field and Inactive Flyash Pile have been combined because the 

analytical information on COC concentrations was combined in the RI. 

Estimates of excavation duration were developed from engineering estimates for each phase of. the 

remediation activities. The time spent at actual physical remediation was the longest time peiiod for 

any direct exposure to contaminated materials by airborne pathways, dermal pathways or direct 

radiation exposure. This activity was evaluated in most cases, as the bounding remediation activity 

for each alternative. Workers may be involved in more than one remediation activity, but because 

this activity will be occurring over a long period of time, workers may be limited to only this 

activity. Risks at the majority of other activities will be considerably less because of factors such as 

shielding, limited volumes, limited activity duration, etc. In those cases where a possibility existed 

for significant risks, the other activities were also evaluated. 

B 

Evaluations for Alternative 2 have been made for the Federal Ownership Scenario, since it is the only 

scenario under evaluation. For the other alternatives, based on' assessment of South Field data, it 

would require 3 to 4 times less volumes and hours required to remediate under federal ownership land 

use, than under private ownership. Therefore, only the Private Ownership land use has been 

evaluated for risks from COCs. It can be expected that risks under the Federal Ownership land use 

will be only a fraction of the Private Ownership land use risks. ' 
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C.6.2.1 Alternative 2: Consolidation and Capping 

For Alternative 2, risks are calculated for on-site activities. No transportation activities are 

envisioned. 

On-Site Activities 

Airborne Pathways. Inhalation pathways were evaluated for excavation activities for each subunit. 

Calculations are detailed in Tables CAI-1 through C.II-4, in Attachment C.11. Results are 

summarized in Table C.6-1. 

TABLE C.6-1 

ALTERNATIVE 2, FEDERAL OWNERSHIP, INHALATION RISK RESULTS 
FROM EXCAVATION ACTIVITIES 

Subunit Risk Source Risk" 
~~ ~ 

Solid Waste Landfill Chemical COCs 

. Radionuclides 

Lime Sludge Pond Chemical COCs 

Radionuclides 

Chemical COCs South FieidAnactive Flyash Pile 

Active Flyash Pile 

Radionuclides 

Chemical COCs 

Radionuclides 

2.1 x 10-7 

1.0 x 10-5 

9.1 x 107 

7.6 x lo8 

1.6 x lo4 

7.6 x 
1.7 x lo6 

4.0 x lo6 

'Risks calculated assuming no PPE or 'shielding 

These risks were calculated using the dust loading factor (600 pg/m3) and the soil concentrations for 

the various COCs. The worker was assumed to inhale the entire available concentration of dust (i.e., 

given by soil concentration x dust loading) regardless of particle size. The dispersion of particulate 

matter from excavation activities was based on EPA guidance for superfund sites (EPA 1993f, 

Figure C). It was assumed that the active excavation area was approximately 0.5 acres and that the 

side of the excavation area was approximately 50 m. The distance to the nonremediation worker was 

assumed to be 300 m (1000 ft.) and the distance to the nearest fenceline was measured from the 

approximate center of each subunit. The remedial worker was assumed to be immersed in air laden 

with a dust concentration of 6 . 0 ~ 1 0 ~  g/m3 (DOE, 1992). The ratio of the dispersion factor for each 
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B fenceline distance to the factor for 50 m was multiplied by the remedial worker dust concentration to 

obtain off-site dust concentration. The dust concentrations are presented in the Table C.6- 1A. 

TABLE C.6-1A 

GENERAL PUBLIC AND NONREMEDIATION WORKER EXPOSURE 
DUST CONCENTRATION CALCULATIONS 

Subunit Distance to Fence Dispersion Factors Ratio of Dust 
dispersion Concentrations 

factors 

feet meter 50 meter Fenceline g/m3 

Public 

South Field/ 1100 335 19,000 2 100 9.05 6 . 6 ~  
Inactive Flyash 
Pile 

Active Flyash 1300 396 19,000 1900 10.00 6 .Ox 1 0-5 
Pile 

Solid Waste 1700 518 19,000 . 1400. 13.58 4 . 4 ~ 1 0 - ~  
Landfill 

) Lime Sludge 2300 70 1 19,000 850 22.35 2 . 7 ~  
Ponds 

Nonremediation Worker 

All 1000 ' 305 19,000 2500 , 7.6 . 7 . 8 9 ~  

A summary of the inhalation risks for the receptors is included in Table C.6-2. 

The chemical COCs responsible for the majority of the risk from inhalation are based solely on the 

relative soil concentration of each COC; no single COC determines the risk. For radionuclides, the 

risks are driven by the thorium and uranium concentrations, which are in the highest concentrations. 

Risks from radon emissions during excavation were calculated separately for a remediation worker, 

using calculations more appropriate to radon, in Table C.11-13, (Attachment C.11) and the results 

indicate risks in the 9.1 x (for the Lime Sludge Pond) to 2.3 x 

The radon exposures to the nonremediation workers and the public would be reduced in the same 

fashion as the particulate inhalation. 

(for the Active Flyash Pile). 
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TABLE (2.6-2 
ALTERNATIVE 2, FEDERAL OWNERSHIP 

SUMMARY OF INHALATION RISKS FROM EXCAVATION 

Subunit Receptor" Total Riskb 
Solid Waste Landfill Remediation Workers 1.0  x 10-5 

Public 7.4 x 10-7 
Lime Sludge Pond Remediation Workers 9.9 x 107 

Nonremediation Workers 1.3 x 1 0 7  

Nonremediation Workers 1.3 x l o6  

Public 4.4 x 
South Field/ Inactive Flyash Pile Remediation Workers 9.2 x 

Nonremediation Workers 1.2 x 10" 
Public 1.0 x l o 6  

Active Flyash Pile Remediation Workers 5.7 x lo6  
Nonremediation Workers 7.5 x 1 0 7  

Public 5.7 x 10-7 

aFor public receptor, see Tables C.11-1; 2, 3, and 4, (Attachment C.II), Footnote 1 .  
bRisks calculated assuming no PPE-or shielding' 

Dermal exposure routes include contact-with contaminated soils and airborne dust. Risks are both 

carcinogenic and noncarcinogenic. These risks are presented in Table C.11- 14 (Attachment C.11) and 

are summarized in Table C.6-3. Risks from dermal exposure to PAHs were not calculated. The 

. 

.EPA *currently recommends using the oral exposure assessment to determine dermal exposure risk 

since it is currently inappropriate to extrapolate dermal slope factors from the oral slope factors for 

PAHs. There is no oral exposure route associated with the shortzterm risks from the remediation 

activities. This does not imply that there is no risk from dermal exposure to PAHs for this activity. 

Since all risks are very low, it may be expected that the risk from PAHs would also be minimal. 

TABLE C.6-3 

REMEDIATION WORKER RISKS'FROM DERMAL EXPOSURES FOR ALTERNATIVE 2 

Subunit Cancer Risk" HI 
Solid Waste Landfill 6.0 x 2.3 x 10-3 
Lime Sludge Pond 2.9 x 1.3 5 10-3 
South Field/ Inactive Flyash Pile 3.4 x 10-3 2.1 x 10-7 
Active Flyash Pile 1.0 x 10-7 2.9 x lo4 

'Risks calculated assuming no PPE or shielding 
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B Direct Radiation. Direct radiation risks were calculated for excavation activities for each subunit. 

Calculations are shown in Table C.11-28 (Attachment 11) and summarized in Table C.6-4. 

Risks to the public from direct radiation were estimated using the same calculation for the 

nonremediation worker, that is by apportioning the risk at 1 m (i.e., the remediation worker) to that 

at 300 m (1000 ft) using the inverse square law applicable to direct penetrating radiation. Since the 

risks calculdted at this distance were less than 

conservative approximation; risks from the air transport pathways were calculated using actual 

distances to the fence line (Le., 335 to 701 m), since the risks were higher than those from direct 

. radiation. The risks presented have been calculated using this methodology and values presented in 

HEAST, as opposed to MICROSHIELD. Risks calculated using MICROSHIELD were in the same 

order of magnitude as those presented. 

this is a reasonable approach. This yields a 

TABLE C.6-4 

DIRECT RADIATION RISKS FOR ALTERNATIVE 2 

Subunit. Receptors Cancer Risk" 
Solid Waste Landfill Remed ia t ion Worker 

Public 
Lime Sludge Pond Remediation Worker 

Public 
South Field/ Inactive Flyash Pile Remediation Worker 

Public 
Active Flyash Pile Remediation Worker 

Public 

'Risks calculated assuming no PPE or shielding 

5.9 x 
2.7 x lo-'' 
2.7 x 
1.2 x 10-l0 

5.3 x 1O1O 
1.8 x 105 

2.3 x 105 
1.1 x 109 

Immersion doses from exposure to direct radiation of radionuclides suspended in a cloud were 

calculated by subunit using MICROSHIELD. The results are shown in Table C.11-18 

(Attachment C.11) and are summarized in Table C.6-5. Dose rates shown for the public and 

nonremediation workers are the same as those calculated for a remediation worker during excavation 

activities and would be expected to be lower in reality, but were not specifically performed for the 

public or nonremediation workers because of the very low dose levels. 
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TABLE C.6-5 

RISKS FROM IMMERSION IN A CONTAMINATED CLOUD, ALTERNATIVE 2 

Subunit Receptoe Dose Fatal 
(mrem) Cancer Risk" 

Solid Waste Landfill Remediation Worker 

Nonremediation 
Worker/Public 

Lime Sludge Pond Remediation Worker 

Nonremediation 
WorkerPublic 

Remediation Worker South Field/ Inactive Flyash 
Pile 

Active Flyash Pile 

Nonremediation 
Worker/Public 

Remediation Worker 

Nonremediation 
Worker/Public 

2.9 x 

7.8 x io-' 

1.2 x 

3.5 x 10-7 

4.8 x 10" 

1.8 x 10" 

8.8 x 10" 

3.0 x 10" 

1.8 x lo-'* 

4.8 x 

7.4 x 1043 

2.2 x 1043 

3.0 x lo-'' 

1.1 x 1OI2 

5.5 x 

1.9 x 10-I2 

"Risks calculated assuming no PPE- or shielding 

Industrial and Mechanical Hazards. Injury and fatality rates for standard industrial hazards associated 

with construction activities were used to estimate these risks for remediation activities. Table CAI-21 

and- C.11-2-2 (Attachment C.11) show the calculations for on-the-job construction accidents, and for 

those associated with on-site trucking activities in support of remediation. Calculations were made for 

volumes estimated from the PRLs for both land-use scenarios federal and private ownership. Table 

C.6-6 contains a summary of these results. These risks have been summed for all subunits and all 

remediation activities. The general accident risk rates may include a contribution from trucking 

accidents, but this information was not specified in the RAWPA. 

. -  . 
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TABLE C.6-6 

RISKS FROM ON-SITE INDUSTRIAL HAZARDS, ALTERNATIVE 2 

Source Injury Risk Fatality Risk 

General Accidents NC 4.0 NC 5.8 x 
Private Federal Private Federal 

Trucking Accidents 0 3.0 x 10" 0 1.5 x 10-5 

NC = Not calculated 

C.6.2.2 Alternative 3: Excavation and Off-Site DisDosal 

For Alternative 3, risks were calculated for on-site activities and transportation. 

Airborne Pathwavs. Inhalation pathways were evaluated for excavation activities for each subunit. 

Calculations are detailed in Tables C.11-5 through C.11-8 (Attachment C.11). Results are summarized 

in Table C.6-7. 

TABLE C.6-7 

ALTERNATIVE 3 INHALATION RESULTS FROM EXCAVATION ACTIVITIES 

Subunit Risk Source Risk" 
Solid Waste Landfill ' Chemical COCs 3.3 x 10-7 

Radionuclides 
Lime Sludge Pond Chemical COCs 

Radionuclides 
South Field/Inactive Flyash Pile Chemical COCs 

Radionuclides 
Active Flyash Pile Chemical COCs 

Radionuclides 

1.6 x 10-5 
1.7 x 10-7 

5.0 x 10-7 
1.1 x io-5 

4.1 x 107 
2.0 x 10-5 

1.9 x 

'Risks calculated assuming no PPE or shielding 

These risks were calculated using the dust loading factor (600 pg/m3) and the soil concentrations for 

the various COCs. The worker was assumed to inhale the entire available concentration of dust (Le., 

given by soil concentration x dust loading) regardless of particle size. These risks to the 

nonremediation worker and the general public were calculated by applying a linear downwind 
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dispersion factor (EPA 19930. A summary of the inhalation risks for the receptors is included in 

Table C.6-8. 

TABLE C.6-8 
' SUMMARY OF INHALATION RISKS FROM EXCAVATION, ALTERNATIVE 3 

Subunit Receptor Total Risk" 
Solid Waste Landfill Remediation 

Nonremediation Workers 
Public 

Lime Sludge Pond Remediat ion 
Nonremediation Workers 
Public 
Remediation 
Nonremediation Workers 

South Field/ Inactive Flyash Pile 

Public 

Nonremediation Workers 
Public 

Active Flyash Pile Remediat ion 

1.6 x 105 
2.1 x 
1.2 x lo6 
2.6 x lo6 

1.2 x lo-' 

1.6 x 

3.4 x 107 

1.2 x 105 

1.3 x lo6 
2.0 x 105 
2.6 x 
2.0 x 

'Risks calculated assuming no PPE or shielding 

The-chemical COCs responsible for the majority of the risk from inhalation are based solely on the 

relative soil concentration of each COC; no single COC determines the risk. For radionuclides, the 

risks are driven by the thorium and uranium concentrations, which also are in the highest 

concentrations. Doses from radon emissions during excavation were calculated separately for a 

remediation worker, using calculations more appropriate to radon, in Table C.11-13 (Attachment C.11) 

and the results indicate risks in the 3.1 x 10-6 to 1.9 x 
worker and the general public are reduced by dispersion of radon concentrations in the same way as 

the particulate concentrations. 

range. The risk to the nonremediation 

Dermal exposure routes include contact with contaminated soils and airborne dust. Risks are from 

carcinogens and noncarcinogens. These risks are presented in Table C.11-15 (Attachment C.11) and 

summarized Table C.6-9. Risks from dermal exposure to PAHs were not calculated. The EPA 

currently recommends using the oral exposure assessment to determine dermal exposure risk since it 

is currently inappropriate to extrapolate dermal slope factors from the oral slope factors for PAHs. 
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There is no oral exposure route associated with the short-term risks from the remediation activities. 

This does not imply that there is no risk from dermal exposure to PAHs for this activity. 

TABLE C.6-9 

REMEDIATION WORKER RISKS FROM DERMAL EXPOSURES FOR ALTERNATIVE 3 

Subunit . Cancer Risk" HI 
Solid Waste Landfill 
South Field/ Inactive Flyash Pile 
Lime Sludge Pond 
Active Flyash Pile 

1.2 x 10-7 
5.4 x 10-7 

2.8 x 10-7 
6.1 x lo-' 

4.6 x 10-3 
8.9 x 10-3 
2.7 x 10-3 
8.1 x lo4 

'Risks calculated assuming no PPE or shielding 
7 

Calculations for VOC emissions'from the dryer are shown in Table C.11-17 (Attachment C.11) and the 

results are summarized in Table C.6-10. Because of the very low risks, the off-site public was 

conservatively assumed to receive the same dose as the nonremediation worker, even though the 

public's dose would be much lower. 

TABLE C.6-10 

CANCER RISKS FROM VOCS EMITTED FROM THE DRYER, ALTERNATIVE 3 

Subunit Receptor 
Inhalation 

Risk' Dermal Risk 
Solid Waste Landfill Nonremediation Worker/ 7.5 x 1 0 1 4  

Public 

Public 

Public 

Public 

Lime Sludge Pond Nonremediation Worker/ 1.5 x 1012 

South Field/ Inactive Fly ash Pile Nonremediation Worker/ 3.2 x 10" 

Active Flyash Pile ' Nonremediation Worker/ . o  

3.5 x 10-9 

4.0 x 10-9 

1.0 x 

0 

"Risks calculated assuming no PPE or shielding 
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TABLE c.6-11 

DIRECT RADIATION RISKS FOR ALTERNATIVE 3 

S U b d t  Receptors . Risk" 
Solid Waste Landfill Remediation Worker 1.2 x 105 

Nonremediation Worker/ 5.4 x 1O'O 

Lime Sludge Pond Remed iat ion Worker 5.8 x 10" 
Public 

Nonremediation Worker/ 2.6 x 10'' 
Public 

Nonremediation Worker/ 7.6 x lo-'' 
Public 

I 
I 

South Field/ Inactive Flyash Pile Remediation Worker 1.7 x 105 

Active Flyash Pile Remediation Worker 3.1 x 1 0 5  

Nonremediation Worker/Public 1.4 x 109 

\ 

'Risks calculated assuming no PPE or shielding 

Direct Radiation. Direct radiation risks were calculated for excavation activities for each subunit. 

Calculations are shown in Table CAI-29 (Attachment 11) and-summarized in Table C.6-11. Risks to 

nonremediation workers were calculated by apportioning the risk at 1 m (Le., the remediation 

worker) to that at 300 m using the inverse square law applicable to direct penetrating radiation. Risks 

have been calculated using the methodology and values presented in HEAST, as opposed to 

MICROSHIELD. Risks calculated using MICROSHIELD were in the same order of magnitude as 

those presented. 

Immersion doses from exposure to direct radiation of radionuclides suspended in a cloud were 

calculated by subunit using MICROSHIELD. The results are shown in Table C.11-19 

(Attachment C.11) and are summarized in Table C.6-12. Dose rates shown for the public and 

nonremediation workers are the same as those calculated for a remediation worker during excavation 

activities and would be expected to be lower in reality, but'were not specifically performed for the 

public or nonremediation workers because of the very low dose levels. 
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TABLE C.6-12 

RISKS FROM IMMERSION IN A CONTAMINATED CLOUD, ALTERNATIVE 3 

Subunit Receptors 
Fatal Cancer 

Dose (mrem) Risk" 

Solid Waste Landfill Remediation Worker 4.4 x 2.7 x 
Nonremediation Worker 1.6 x 9.9 x 1043 

Nonremediation Worker 7.4 x 10-7 4.6 x 1043 

Public 
Lime Sludge Pond Remediation Worker . 2.3 x 1.4 x 

Public 
South Fieldhactive Flyash Pile All Receptors 2.5 x lo6 1.5 x lo-'* 
Active Flyash Pile All Receptors ' 3.9 x . 2.4 x 

'Risks calculated assuming no PPE or shielding 

Industrial and Mechanical Hazards. Injury and fatality rates for standard industrial hazards associated 

with construction activities were used to estimate these risks for remediation activities. Table C.11-2 1 

and C.11-22 (Attachment C.11) show the calculations for on-the-job construction accidents, and for 

those associated with on-site trucking activities in support of remediation. Calculations were made for 

volumes estimated from the PRLs for both land-use scenarios federal and private ownership. Table 

C.6-13 contains a summary of these results. These risks have been summed for all subunits and all 

remediation activities. The general accident risk rates may include a contribution from trucking 

B 

accidents, but this information was not specified in the RAWPA. 

TABLE C.6-13 

RISKS FROM ON-SITE INDUSTRIAL HAZARDS, ALTERNATIVE 3 

Source Injury Risk" Fatality Risk" 

General Accidents NC 11.0 NC 1.6 x 10" 
Private Federal Private Fed era 1 

Trucking Accidents 2.4 x 103 1.1 x 10-3 1.25 104 5.8 x 10-5 

NC = Not calculated 
'Risks calculated assuming no PPE or shielding 

Transoortation Risks 

Transportation risks are those associated with the shipment of contaminated materials off-site by rail. 

Risks presented include those based on standard accident rates for the rail transport industry, doses to 
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workers and the public along the route from normal shipping conditions, and doses to workers and 

the public from accidents along the route. Impacts from accidents were calculated using the 

RADTRAN code and include direct radiation, inhalation, ingestion and immersion exposure routes. , 

These results have been left in terms of doses rather than risks because of the complexity of the 

combined exposure routes. 

Risks from accidents expected in the normal operation of a rail system are presented in Table C.11-23 

(Attachment C.11) and summarized in Table C.6-14. Calculations were made for volumes estimated 

from the PRLs for both land-use scenarios, federal and private ownership and are based on the 

number of trips required to transport the minimum number of railcars (159) at one time. Since rates 

are based on mileage, these risks would decrease as the number of cars increase in a train. 

TABLE C.6-14 

RISKS FROM EXPECTED ACCIDENTS FROM RAIL TRANSPORT, ALTERNATIVE 3 

Receptor Injury. Risk" Fatality Risk" 
Private Federal Private Federal 

Rail Workers 1.2 5.0 x lo-' 1.2 x lo-* 5.0 x 10-3 
Public 1.8 7.3 x lo-' 4.8 x lo-' 1.9 x lo-' 

. 'Risks calculated assuming no PPE or shielding 

Doses received by the public from rail transportation are presented in Table C.11-25 (Attachment C.11) 

for incident-free transportation. (Le., no accidents) and in Table C.11-26 (Attachment C.11) for 

accidents. Table C.6-15 summarizes the risks for various receptors for the incident-free 

transportation. Two worker-receptors were calculated using RADTRAN. These workers are 

associated with the train and are not considered remediation workers. The public consists of four 

groups, as calculated with the built-in code assumptions described in Section C.5.1. All doses are 

based on 159 cars per shipment. As the number of railcars increases, the number of shipments would 

decrease, causing a net increase in dose per shipment, but no change in the total dose per subunit. 

The RADTRAN estimated maximum individual dose per shipment is 2.2 x lo-' rem (based on 159 

cars per shipment). 

I 
The calculations for incident-free transportation used the soil concentration levels found in the Active 

Flyash Pile as a'source term for all subunit calculations, since this provided the maximum individual 
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D railcar dose rate. Other subunit source terms may be lower by a factor of 3 or more, which would 

have no significant impact on the total risks. The population total for the calculation was 549,760 

persons encountered in the various RADTRAN scenarios. 

TABLE C.6-15 

RISKS FROM INCIDENT-FREE RAIL TRANSPORTATION, ALTERNATIVE 3 

Receptors” Person-rem Rem per person 
~ ~~ 

Rail Workers .Rail Crew 0.00029 
Handlers 1.53 

Public Along route 0.34 
On other trains 0.04 
At stops 0.6 
At storage depots 0.06 

Total 2.5 

NC 
NC 
NC 
NC 
NC 
NC 

4.6 x 

NC = Not calculated 
‘Risks calculated assuming no PPE or shielding 

Accident analyses performed with RADTRAN calculated the expected accident frequencies per 
D 

severity group, which is described in Section C.5.1. Frequencies per shipment range from 10” to 

l o 8  according to the severity of the postulated accident and associated release. The most frequently 

expected accident occurs in the frequency range of 10” but has no associated release (i.e., railcars are 

not breach). The next severity category has a postulated 0.1 fraction release and so on, up to a 

100 percent release for the highest category. Accidents are calculated for urban, suburban, and rural 

populations. Table C.11-26 (Attachment C.11) contains the calculations for resulting doses from the 

postulated accidents. The highest dose levels result from the lowest frequency accidents. 

Table C.6-16 summarizes the results of the postulated accidents along with the expected frequency per 

shipment from Table C.5-17 for those accidents with an expected per shipment frequency of greater 

than 

trains. The total number of accidents that would be expected based on a frequency of 

per shipment, for 70 shipments, is 7.0 x 10” for the-entire waste disposal process. Results were 

calculated for both the federal and private PRL waste volumes. The federal ownership doses are 

approximately 2 orders of magnitude lower than those for the private ownership scenarios. 

For Alternate 3, the total number of train trips is estimated at 70, based on 159 railcar 

accident 

1 
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C.6.2.3 Alternative 6: Excavation and On-Site DisDosal With Off-Site DisDosal of Fraction 

For Alternative 6, risks were calculated for on-site activities and transportation. 

Exceedinp WAC 

TABLE C.6-16 

SUMMARY OF ACCIDENT RESULTS FOR TRAIN 
SHIPMENT FOR PRIVATE OWNERSHIP VOLUMES, ALTERNATIVE 3 

Population” Severity Expected Total Dose for All Total Dose per Member 
Group Frequency per Shipments of the Public 

Shipment (person-rem) (rem). 
Urban 

Suburban 

Rural 

1 
2 
3 
4 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

1.1 x 10-3 
6.4 x lo4 
1.4 x LO4 
1.4 x lo4 

1.6 x lo4 
3.7 x lo4 

2.8 x 

2.0 103 

3.7 x 10-5 

9.1 x 10-5 
5.5 x 10-5 
9.8 x 10-5 
9.8 x lo6 
1.6 x lo6  

0 
2.0 x 103 
4.0 x 103 
5.9 x 103 
0 
4.6 x 10‘ 
9.2 x 10’ 
1.4 x 103 
1.8 x 103 
0 
8.5 x 10’ 
1.7 x 10’ 
2.6 x 10‘ 
3.4 x 10‘ 

0 
4.1 x 10-3 
8.2 x 103 
1.2’x lo-’ 
0 
6.8 x IO” 
1.4 x 10’ 
2.0 x 10’ 
2.7 x 10’ 
0 
6.8 x 
1.4 x lo-’ 
2.0 x 
2.7 x 10’ 

’Risks calculated assuming no PPE or shielding 

. _ _  . _ _  
C.6.2.3.1 On-Site Activities 

Airborne Pathwavs. Inhalation pathways were evaluated for excavation activities for each subunit. 

Calculations are detailed in Tables C.11-9 through C.11-12 (Attachment C.11). Results are summarized 

in Table C.6-17. 
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TABLE C.6-17 

ALTERNATIVE 6 INHALATION RESULTS FROM EXCAVATION ACTIVITIES 

Subunit Risk Source Risk" 

Solid Waste Landfill Chemical COCs 
Radionuclides 

Lime Sludge Pond Chemical COCs 
Radionuclides 

South FieldAnactive Flyash Pile Chemical COCs 
Radionuclides 

Active Flyash Pile Chemical COCs 
Radionuclides 

'Risks calculated assuming no PPE or shielding 

3.8 x 10:~ 
1.8 x 10-5 
1.8 x 10-7 

4.6 x 10-7 
2.2 x 

9.9 x 
1.2 x 
2.8 x . 

These risks were calculated using the dust loading factor (600 pg/m3) and the soil concentrations for 

the various COG.  'The worker was assumed to inhale the entire available concentration of dust (i.e., 

given by soil concentration x dust loading) regardless of particle size. The risks to the 

nonremediation worker and the general public were calculated by applying a linear downwind 

dispersion factor (EPA 19930. A summary of inhalation risks €or the receptors is included in Table 

C.6-18. 

' TABLE C.6-18 

SUMMARY OF INHALATION RISKS FROM EXCAVATION, ALTERNATIVE 6 

Subunit Receptor Total Risk" 

Solid Waste Landfill Remediation Worker 
Nonremediation Worker 
Public 

Nonremediation Worker 
Public 
Remediation Worker 
Nonremediation Worker 
Public 

Nonremediation Worker 
Public 

Lime Sludge Pond Remediation Worker 

South Field/ Inactive Flyash Pile 

Active Flyash Pile Remediation Worker 

1.8 x 10-5 
2.4 x 
1.3 x 
2.6 x 
3.4 x 10-7 
1.2 x 10-7 
1.4 x 10-5 
1.8 x 
1.5 x 
4.0 x 
5.3 x 10-7 
4.0 x 1 0 7  

'Risks calculated assuming no PPE or shielding 
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The chemical COCs responsible for the majority of the risk from inhalation are based solely on the 

relative soil concentration of each COC; no single COC determines the risk. For radionuclides, the 

risks are driven by the thorium and uranium concentrations, which also are in the highest 

concentrations. Doses from radon emissions during excavation were calculated separately for a 

remediation worker, using calculations more appropriate to radon, in Table C.11-13 (Attachment C.11) 

and the results indicate risks in the 2.2 x lo7 to 1.8 x lo4 range. The risk to the nonremediation 

worker and general public are reduced by dispersion of radon concentrations in the same way as the 

particulate concentrations. 

Dermal exposure routes include contact with contaminated soils and airborne dust. Risks are from 

carcinogens and noncarcinogens. These risks are presented in Table C.11-16 (Attachment C.11) and 

summarized in Table C.6-19. Risks from dermal exposures to PAHs were not calculated. The EPA 

currently recommends using the oral exposure assessment to determine dermal exposure risk since it 

is currently inappropriate to extrapolate dermal slope factors from the oral slope factors for PAHs. 

There is no oral exposure route associated with the short-term risks from the remediation activities. 

This does not imply that there is no risk from dermal exposure to PAHs for this activity. Since all 

risks are so very low, it may be expected that the risk from PAHs will also be minimal. 

TABLE C.6-19 

REMEDIATION WORKER RISKS FROM DERMAL EXPOSURES FOR ALTERNATIVE 6 

Solid Waste Landfill 
Lime Sludge Pond 
South Field/ Inactive Flyash Pile 
Active Flyash Pile 

1.0 x 10-7 

1.9 x 10-7 
1.0 x 10-7 

2.9 x lo8 
3.8 x 10-3 
1.3 x 10-3 
3.0 x 1 0 3  
2.9 x 10' 

'Risks calculated assuming no PPE or shielding 

Direct Radiation. Direct radiation risks were calculated for excavation activities for each subunit. 

Calculations are shown in Table C.11-30 (Attachment 11) and summarized in Table C.6-20. Risks to 

public were calculated by apportioning the risk at 1 m (Le., the remediation worker) to that at 305m 

(1000 ft) using the inverse square law applicable to direct penetrating radiation. Risks have been 

calculated using the methodology and values presented in HEAST, as opposed to MICROSHIELD. 

Risks calculated using MICROSHIELD were in the same order of magnitude as those presented. 

Immersion doses from exposure to direct radiation of radionuclides suspended in a cloud were 

i , h :  .,:< L: 
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0 calculated using MICROSHIELD by subunit. The results are shown in Table C.11-20 (Attachment 11) 

and are summarized in Table C.6-21. Dose rates shown for the public and nonremediation workers 

TABLE C.6-20 

DIRECT RADIATION RISKS FOR ALTERNATIVE 6 

Subunit Receptors Risk" 
Solid Waste Landfill Remediation Worker 1 . 1  x 105 

Nonremediation Worker 4.9 x 
Lime Sludge Pond Remediation Worker 6.6 x 

Nonremediation Worker 3.0 x lo-'' 

Nonremediation Worker 7.0 x 1 0 "  

Nonremediation Worker 7.3 x 10"O 

South Field/ Inactive Flyash Pile Remediation Worker 1.6 x 10-5 

Active Flyash Pile Remediation Worker 1.6 x 10-5 

'Risks calculated assuming no PPE or shielding . 

0 are the same as those calculated for a remediation worker during excavation activities and would be 

expected to be lower. in reality, but were not specifically performed for the public or nonremediation 

workers because of the very low dose levels. 

TABLE C.6-21 

RISKS FROM IMMERSION IN A CONTAMINATED CLOUD, ALTERNATIVE 6 

Fatal Cancer 
Subunit Receptors Dose (mrem) Risk" 

Nonremediation Worker 1.4 x IOa 8.7 x 1 0 4 3  

Lime Sludge Pond All Receptors 8.4 x 10-7 5.2 x 1013 
South Field/ Inactive Flyash Remediation Worker 5.3 x 3.3 x 1012  

Solid Waste Landfill Remediation Worker 2.4 x 1.5 x 

Public 

Pile 
Nonremediation Worker 2.3 x 1.4 x 
Public 

Nonremediation Worker 2.0 x l o 6  1.2 x 
Active Flyash Pile Remediation Worker 6.0 x 3.7 x 1012 

0 
Public 

'Risks calculated assuming no PPE or shielding 
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Industrial and Mechanical Hazards. Injury and fatality rates for standard industrial hazards associated 

with construction activities were used to estimate these risks for remediation activities. Table C.11-21 

and C.11-22 (Attachment C.11) show the calculations for on-the-job construction accidents, and for 

those associated with on-site trucking activities in support of remediation. Calculations were made for 

volumes estimated from the PRLs for both land-use scenarios federal and private ownership. Table 

C.6-22 contains a summary of these results. These risks have been summed for all subunits and all 

remediation activities. The general accident risk rates may include a contribution from trucking 

accidents, but this information was not specified in the RAWPA. 

TABLE C.6-22 
RISKS FROM ON-SITE INDUSTRIAL HAZARDS, ALTERNATIVE 6 

Source Injury Risk" Fatality Risk" 
Private Federal. Private Federal 

General Accidents 11.5 NC 0.17 . NC 
Trucking Accidents 2.8 10-3 1.1 x 10-3 1.4 x lo4 5.5 x 105 

NC = Not calculated 
'Risks calculated assuming-no. PPE. or shielding 

materials off-site by rail. Risks presented include those based on standard accident rates for the rail 

transport industry, doses to workers and the public along the route from normal shipping conditions, 

and doses to workers and the public from accidents along the route. Impacts from accidents were 

calculated using the radtran code and include direct radiation, inhalation, ingestion and immersion 

exposure routes. These results have been left in terms of doses rather than risks because of the 

complexity of the combined exposure routes. 

. 

Risks from accidents expected in the normal operation of a rail system are calculated in Table C.11-24 

(Attachment C.11) and summarized in Table C.6-23. Calculations were made for volumes estimated 

from the federal and private land-use PRLs and are based on the number of trips required to transport , 

the minimum number of railcars (159) at one time. Results for the federal ownership scenario were 

not specifically calculated, but would be approximately 2 orders of magnitude less. Incidence rates 

are based on mileage. These risks would decrease as the number of cars increases in a train. 

e. - 

. I ' !  E f 4  
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TABLE C.6-23 

RISKS FROM EXPECTED ACCIDENTS FROM RAIL TRANSPORT, ALTERNATIVE 6 

Receptor Injury Risk Fatality Risk 

Rail Workers 1.7 x 1 0 '  1.7 x 10" 
Private Private 

Public 2.6 x lo-' 6.9 x 103 

Doses from rail transport are presented in Table C.11-25 (Attachment C.11) for incident-free 

transportation (i.e., no accidents) and in Table C.11-26 (Attachment C.11) for accidents. Table C.6-24 

summarizes the risks for various receptors for the incident-free transportation. Two worker-receptors 

were calculated by RADTRAN. These workers are associated with the train and are not considered 

remediation workers. The public-consists of four groups, as calculated with the built-in code 

assumptions described in Section C.5.1. All doses are based on 159 cars per shipment. As the 

number of railcars increases, the number of shipments would decrease, causing a net increase in dose 

per shipment, but no change in the total dose 'per subunit. The RADTRAN estimated maximum 

individual dose per shipment is 2.2 x 10' rem (based on 159 cars per shipment). 

The calculations for incident-free transportation used the soil concentration levels found in the Active 

Flyash Pile as a source term for all subunit calculations, since this provided the maximum individual 

railcar dose rate. Other subunit source terms may be lower by a factor of 3 or more, which would 

have no significant impact on the total risks. The population total for the calculation was 549,760 

persons encountered in the various RADTRAN scenarios. 

TABLE C.6-24 

RISKS FROM INCIDENT-FREE RAIL TRANSPORTATION, ALTERNATIVE 6 

Receptors Person-rem Rem per person 
Rail Workers , ' Rail Crew 1.3 x NC 
Public 

TOTAL 

Along route 1.5 x 10-3 NC 
On other trains 1.7 x 10" NC 
At stops 2.5 x 103 NC 
At storage depots 2.8 x lo4 NC 

4.4 x 10-3 8.0 x 10-9 

NC = Not calculated 
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Accident analyses performed. with RADTRAN calculated the expected accident frequencies per 

severity group, which is described in Section C.5.2. Frequencies per shipment range from lo3 to 

lo8  according to the severity of the postulated accident and associated release. The most frequently 

expected accident occurs in the frequency range of 

not breach). The next severity category has a postulated 0.1 fraction release and so on, up to a.100 

percent release for the highest category. Accidents are calculated for urban, suburban, and rural 

populations. Table CAI-27 (Attachment C.11) contains the calculations for resulting doses from the 

postulated accidents. The highest dose levels result from the lowest frequency accidents. 

but has no associated release (i.e., railcars are 

Table C.6-25 summarizes the results of the postulated accidents along with the expected frequency per 

shipment from Table C.5-17 for those accidents with an expected per shipment frequency of greater 

than 

trains. Results were calculated for the federal and private PRL waste volumes. The federal 

ownership doses would be approximately 2 orders of magnitude lower than those for the private 

ownership scenarios. 

For Alternate 6, the total number of train trips is estimated at 48, based on 159 railcar 

TABLE C.6-25 

SUMMARY OF ACCIDENT RESULTS FOR TRAIN 
SHIPMENT FOR RESIDENT FARMER VOLUMES, ALTERNATIVE 6 

Expected Total Dose for All Total Dose per 
Severity Frequency per Shipments Member of the Public 

Population Group Shipment ( p e r s O M W I l )  (rem) 
Urban 

Suburban 

Rural 

1 
2 
3 
4 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

1.1 x 10-3 
6.4 x 10" 
1.4 x lo4 
1.4 x 10' 

1.6 x 10" 
3.7 x lo4 

2.8 x 

2.0 103 

3.7 x 10-5 

9.1 x 10-5 
5.5 x 10-5 
9.8 x 10-5 
9.8 x 
1.6 x 

, > : :  
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0 
8.55 
17.1 
25.6 
0 
2.0 
4.0 
6.0 
7.9 
0 
0.037 
0.074 
0.11 
0.15 

C-6-22 

0 
1.8 x 105 
3.6 x 10-5 
5.3 x 105 

3.0 x 105 
5.9 x 10-5 

0 

8.8 x 10' 
1.2 x 10" 
0 
2.9 x 105 
5.9 x 10-5 
8.8 x lo-' 
1.2 x 10" 
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C.7.0 RESIDUAL RISK ASSESSMENT 

This section presents the results of residual risks calculated for potential human receptors for each 

remedial alternative and each land-use scenario (i.e., private ownership and federal ownership). 

C.7.1 . RISK CHARACTERIZATION METHODOLOGY 

Potential residual risks to human health from exposure to residual COCs (chemical and radionuclides) 

following implementation of remedial alternatives for Operable Unit 2 were estimated using the 

methods described in the RAWPA (DOE 1992), and the Operable Unit 2 RI baseline risk assessment 

(DOE 1994a). The methods used to characterize residual risks are the same as those used in the 

baseline risk assessment for the corresponding exposure pathway and receptor combinations. 

Exposure pathway and receptor combinations quantitatively evaluated in the residual risk assessment 

are defined in the discussion of the conceptual model in Section C.2.5.2. Unless otherwise noted, all 

of the following equations are from RAGS (EPA 1989a). 

C .7.1.1 Hazardous Chemical Exposures 

Risks from nonradionuclide COCs were estimated for carcinogenic and noncarcinogenic effects. Risk 

values were calculated for all COCs known to have a published SF (see Section C.4.0). Those COCs 

that have an RfD available, the noncarcinogenic HQ was calculated. Some carcinogens may also pose 

B 

a noncarcinogenic toxic hazard. Effects due to exposures from these chemicals were characterized for 

both types of, health effects. 

C.7.1.1.1 Risk Characterization Methodology for Carcinogens 

The risk attributed to a carcinogen was estimated as the ILCR of an indivhal  as a result of exposure 

to the substance. At low doses, the risk of developing cancer was estimated as follows: 
0 

Risk = (CDI)(SF) (C. 7- 1) 

where 

Risk 
CDI 

SF 

= 
= 

= 

risk of cancer incidence, expressed as a unitless probability, 
chronic daily intake averaged over 70 years (mg/kg/day) (equivalent to the I 
values from Section C.3), and 
slope factor (mg/kg/day)-' (see Section C.4, Tables 4-2, 4-4 and 4-5). 
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For dermal exposure, cancer risks were calculated using adjusted toxicity factors based on absorbed 

doses of COCs rather than COC intakes. For a given pathway with simultaneous exposure of a 

receptor to several carcinogens, the following equation was used to sum cancer risks: 

Risk, = Risk (chem,) + Risk (chemJ + ... Risk (chemi) (C.7-2) 

where 

Risk, = total pathway risk of cancer incidence, and 
Risk (chemi) = risk associated with an individual carcinogenic chemical. . 

C.7.1.1.2 

The risk associated with exposure to noncarcinogenic hazardous COCs was evaluated by comparing 

an exposure level or intake to a reference dose (RfD (see Section C.4.0). It is recognized that this 

methodology for assessing the human-health effect for noncarcinogens does not give a measure of risk 

as is calculated for the carcinogens. Even so, for convenience.the'term "risk" will continue to be 

used when discussing these evaluations. The ratio of intake/RfD for a single COC is the HQ and is 

Risk Characterization Methodologv for Noncarcinorrens 

defined as: 

HQ =-I/RfD (C.7-3) 

where 

HQ = hazard quotient (unitless), 
I = 
RfD = 

intake of a chemical (mg/kg/day) (see Section C.3), and 
reference dose (mg/kg/day) (see Section 4.0, Tables C.4-1 and C.4-4). 

When using this equation to estimate potential noncarcinogenic risk, the intake and RfD must be 

derived from exposures of equivalent duration (e.g., subchronic, chronic, or fewer than two weeks). 

For residual risk, COC exposures were evaluated in all cases on a chronic basis, using chronic RfD 
values. Analogous to cancer risks, dermal noncancer risks were assessed using absorbed dose rather 

than intake. I 

. .; ..* . . .  
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D In the case of simultaneous exposure of a receptor to several chemicals, an HI was calculated as the 

sum of the HQs by: 

(C.7-4) 

where 

HI = hazard index (unitless), 
Ii = intake for the i"' toxicant, and 
RfDi = reference dose for the i"' toxicant. 

An HI is an indicator of the potential for adverse effects associated with chronic exposures to multiple 

chemicals. In effect, HIS assume dose additivity for all COCs (RAGS). 

C.7.1.2 Radiological ExDosures 

The procedures for estimating the total lifetime excess cancer risks due to exposure to radionuclides 

are described in this section. ' Risk Characterization Methodology for Internal and External Exposures 

Risk characterization for internal exposures to radionuclides (intake via inhalation or ingestion). was 

calculated as follows: 

Risk = (I)(SF). . (C. 7-5) 

where 

Risk = 
I = 
SF = slope factor (pCi)-'. 

risk of cancer incidence, expressed as a unitless probability, 
lifetime radionuclide intake (pCi) defined in Section C.3, and 

For residual risk, risk characterization for external exposure to gamma-emitting radionuclides in 

contaminated surface soil was calculated as follows (RAWPA): 

B 
, 
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Risk = (DE)(SF) (C .7-6) 

where 

Risk 
DE 
SF = slope factor (pCi)'. 

= 
= 

risk of cancer incidence, expressed as a unitless probability, 
direct exposure defined in equation C.3-19 in Section C.3.0, and 

The slope factor is either a HEAST 'value for a particular radionuclide or the sum of the HEAST 

slope factors for that radionuclide and its short-lived progeny to account for ingrowth during storage 

' and/or environmental transport. 

C.7.2 Residual Risks 

Residual risks were evaluated for potential impacts to human receptors based on postremediation 

conditions. This section presents the residual risks quantified for each receptor, pathway, and land- 

use scenario for Alternatives 2, 3, and 6 (Alternative 1, No Action, is summarized in Section C.1.4; 

for details, see the RI baseline risk assessment). Tables are provided to summarize the ILCR and 

hazards calculated. Complete calculation sheets of the risk values are presented in Attachment C.111. 

Residual risks at the Lime Sludge Ponds are quantified in Tables C.7-1 through C.7-19, below. 

Under Alternative 2 for this subunit the risks for all receptors are well below the 1.0 level of concern 

for HI, and less than the ILCR target risk range of 10" to 10". For Alternative 3 the HI for all 

receptors are similarly well below the 1.0 level of concern. The ILCR for most receptors is also less 

than the target risk range. For the perched groundwater user (Table C.7-9). the ILCR is within the 

lower end of this range (4.6 x Similarly, the on-property adult farmer (Table C17-10) has an 

ILCR of 3.4 x lo6. The same pattern can be seen under Alternative 6 as under Alternative 3. The 

HI for all receptors are well below the 1.0 level of concern. The ILCR is less than the target risk 

range, except for the perched groundwater user (Table C.7-17) at 4.6 x lo", and the on-property 

adult farmer (Table C.7-18) at 3.4 x 

Tables C.7-20 through C.7-38 present the residual risks at the Solid Waste Landfill for Alternatives 2, 

3, and 6. Under Alternative 2 the risks for all receptors are well below the 1.0 level of concern for 

HI, and less than the ILCR target risk range of 10" to Alternative 3 has HI levels less than the 

1.0 level of concern, with the highest level being 7.6 x lo-' for the on-property child (Table C.7-30). 

This level is primarily due to the ingestion of vegetables and fruit. ILCR levels are generally less 
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than the target risk range of lo4 to lo6 .  The exceptions are ILCR levels of 4.8 x 

perched groundwater user (Table C.7-28) and 3.4 x l o 6  for the on-property adult farmer (Table 

C.7-29). These levels are due to the combined effects of several pathways. Alternative 6 presents 

similar risk levels to those calculated for Alternative 3. HI levels are also less than the 1.0 level of 

concern, with the highest level being 7.6 x 10" for the on-property child (Table C.7-38). This level 

is primarily due to the ingestion of vegetables and fruit. ILCR levels are also less than the target risk 

range of to with the exception of 4.8 x for the perched groundwater user (Table 

(2.7-36) and 3.4 x for the on-property adult farmer (Table C.7-37). These levels are due to the 

combined effects of several pathways. 

for the 

The three southern subunits of Operable Unit 2 (South Field, Active Flyash Pile, and Inactive Flyash 

Pile) have been combined into one area for risk assessment purposes, due to their proximity. This 

combined area is identified as the South Field Area in the Tables C.7-39 through C.7-55 below. For 

Alternative 2 the HI levels are all less than the 1 .O level of concern, with the highest level being 1.3 

x 1 0 '  for the expanded trespasser (Table C.7-39). Dermal contact is the only significant pathway for 

determining this value. ILCR values range from 9.3 x lo-* for the off-property child (Table C.7-41) 

to 1.6 x for the off-property adult farmer (Table C.7-40). HI values under Alternative 3 are all 

less than the 1.0 standard, with the highest level being 7.2 x lo-' for the off-property child with 

federal ownership (Table C.7-44). The ingestion of vegetables, fruit and drinking water are the 

principal contributors to this risk. ILCR levels are all in thei10-6 range or less. The highest ILCR 

value for Alternative 3 is 6.4 x for the on-property adult farmer (Table C.7-47). The ingestion 

of particulates, vegetables, and fruit are the principal pathways for this receptor. 

Alternative 6 for the South Field area has uniformly low HI values. The highest HI is only 7.2 x 1 0 '  

for the off-property child with federal ownership (Table C.7-5 1). The ingestion of vegetables, fruit, 

and drinking water are the principal contributors to this risk. Similar to Alternative 3, the highest 

ILCR for Alternative 6 is 6.4  x 

of particulates, vegetables, and fruit are the principal pathways for this receptor. 

for the on-property adult farmer (Table C.7-54). The ingestion 

The final source area included in this risk assessment is the proposed disposal cell. Tables C.7-56 

through C.7-61 present the risks for this area, which was only evaluated under Alternative 6.  HI 

values are all well below the 1.0 level of concern, with the maximum value of 6.9 x lo-* being 

calculated for both the off-property child with federal ownership (Table C.7-58), and the off-property 
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child with private ownership (Table C.7-61). The ingestion of vegetables, fruit, and drinking water 

are the principal pathways for both these receptors. ILCR values are less than lod, with the 

exception of 1.6 x lo-'' being calculated for both the off-property adult farmer with federal ownership 

(Table C.7-57), and the off-property adult farmer with private ownership (Table C.7-60). The 

ingestion of drinking water is the primary contributor to risk for both of these receptors. 

' 

I 
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TABLE C.7-1 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE PONDS WITH FEDERAL OWNERSHIP, ALTERNATIVE 2, 
EXPANDED TRESPASSER 

B 

~ ~~ ~ ~~ ~~ ~ 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of 'Vegetables and Fruit (Chemicals) 
Ingestion of  Drinking Water (Chemicals) 

NA 
NA 

Dermal Contact While Bathing (Chemicals) NA 

Total Receptor HI = NA 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) . NA 

Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

B Inhalation of Particulates (Radionuclides) 5.9 x 10" ' 

NA 
NA 
NA 
-NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N 4  

Direct Radiation NA 

5.9 x 10" Total Receptor ILCR = 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-2 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE PONDS WITH FEDERAL OWNERSHIP, ALTERNATIVE 2, 
OFF PROPERTY FARMER (ADULT) 

~~ 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 

NA 
NA 
NA 

3.5 x 10" 
Ingestion of Dairy Products (Chemicals) 

Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

4.9 x 1 0 ' O  
2.7 x lo8 
9.1 x 

Ingestion of Vegetables and Fruit (Chemicals) 

5.3 x 109 

1.2 x 107 Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual_Soils (Radionuclides) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking- Water (Chemicals) NA 
Ingestion of Drinking .Water (Radionuclides) 2.5 x 10" 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 

9.7 x lo-" 
Ingestion of Dairy Products (Chemicals) NA 

Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 
Direct Radiation 

Inhalation of Particulates (Radionuclides) 1.3 x 1014 

Ingestion of Meat (Radionuclides) 

Ingestion of Dairy Products (Radionuclides) 1.4 x 1043 
NA 

7.6 x lo-'* 

Total Receptor ILCR = 3.3 x 10" 

HI = Hazard Index 
ILCR ' = Incremental Lifetime Cancer Risk 
NA = Not applicable. Exposure route is incomplete (see Section C.2.3.4) 

.,. . - . -  -...<:-: i 
_< '5. . 3 5 3.- . 1 i 
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TABLE C.7-3 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE PONDS WITH FEDERAL OWNERSHIP, ALTERNATIVE 2, 
D 

OFF-PROPERTY FARMER CHILD 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) , NA 
Ingestion of Meat (Chemicals) 6.2 x lo-" 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

5.2 x 10-9 
1.0 x 10-7 
2.1 x 10-7 

3.3 x 10-7 

Dermal Contact While Bathing (Chemicals) 8.5 x lo9 

Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 

Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) * 

Ingestion of Vegetables and Fruit (Radionuclides) 
Direct Radiation 

D Inhalation of Particulates (Radionuclides) 

' 

NA 
6.6 x 

NA 
NA 
NA 
NA 

1.1 x *'. .- 
NA 
NA 

3.2 x 
NA 

2.7 x 1014 

5.3 x 1043 
NA 

Total Receptor ILCR = 1.7 x lo-'* 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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,- 
TABLE C.7-4 

SUMMARY OF POTENTIAL RESIDUAL RISKS: 
LIME SLUDGE POND WITH FEDERAL OWNERSHIP, ALTERNATIVE 3, ' 

EXPANDED TRESPASSER 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 

3.9 x lo4 Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 2.8 x l o 2  
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 

NA 
NA 
NA 

Ingestion of Drinking Water .(Chemicals) 
Dermal Contact While Bathing (Chemicals) 

NA 
NA 

2.8 x l o 2  Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

' Inhalation of Particulates (Radionuclides) 

Ingestion of Drinking Water (Radionuclides) *.' - 

2.0 x lO-'O 
NA 

1.8 x 10-9 
NA 
NA 
NA- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Direct Radiation 2.4 x lo8 

Total Receptor ILCR = 2.6 x 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE (2.7-5 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH FEDERAL OWNERSHIP, ALTERNATIVE 3, 
OFF-PROPERTY FARMER (ADULT) 

I 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 

Ingestion of Dairy Products (Chemicals) 
Ingestion of Meat (Chemicals) 4.3 x 10-7 

6.1 x 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

3.4 x lo4 
1.1 x 10-3 

Dermal Contact. While Bathing (Chemicals) 6.5 x 

Total Receptor HI = 1.5 10-3 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual Soils (Radionuclides) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 
Ingestion of Drinking Water (Radionuclides)' 7.1 x lo-' 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
,Ingestion of Meat (Radionuclides) 2.7 x lo-" 
Ingestion of Dairy Products (Chemicals) NA 

3.9 x 1 O 1 O  
Ingestion of Vegetables and Fruit (Chemicals) NA 

2.1 x 
Direct Radiation 

B Inhalation of Particulates (Radionuclides) 4.4 x 1O1O 

Ingestion of Dairy Products (Radionuclides) 

Ingestion of Vegetables and Fruit (Radionuclides) 

Total Receptor ILCR = 9.3 x 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-6 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH FEDERAL OWNERSHIP, ALTERNATIVE 3, 
OFF-PROPERTY FARMER (CHILD) ' 

I 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of  Meat (Chemicals) 

NA 
7.7 x 10-7 

Ingestion of Dairy Products (Chemicals) 6.4 x lo-' 
Ingestion of Vegetables and Fruit (Chemicals) 1.3 x 10-3 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

2.6 x 103 
1.0 x 10" 

Total Receptor HI = 4.1 x 10-3 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 
Inhalation of Particulates (Radionuclides) 2.3 x 10'" 
Incidental Ingestion of Residual Soils (Chemicals) NA 

NA 
Dermal Contact with Residual Soils (Chemicals) NA 

NA 

Incidental Ingestion of Residual Soils (Radionuclides) 

Ingestion- of Drinking Water (Chemicals) 
Ingestion of Drinking. Water (Radionuclides) 

Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 

Ingestion of Vegetables and Fruit (Radionuclides) 

3.0 x 10-9 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 

8.9 x 1 0 1 3  
NA 

7.4 x lo-" 
Ingestion of Vegetables and Fruit (Chemicals) NA 

Direct Radiation NA 
1.5 x 109 

Total Receptor ILCR = 

HI = Hazard Index 
ILCR = Incremental Lifetime Cancer Risk 

= Not applicable. Exposure route is incomplete (see Section C.2.3.4) * NA 

4.6x  1 0 9  

D 
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TABLE C.7-7 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 
OFF-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

8.0 x 
1 . 1  x 
6.3 x 10-7 

1.2 x 107 
2.1 x 

Total Receptor HI = 2.9 x lo6  

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual Soils (Radionuclides) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 
Ingestion of Drinking.,Waler (Radionuclides) 1.4 x 10-I' 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 

Ingestion of Dairy Products (Chemicals) NA 
1.2 x 10-l2 

Ingestion of Vegetables and Fruit (Chemicals) NA 
5.7 x 1 0 "  

Direct Radiation NA 

) Inhalation of Particulates (Radionuclides) I 4.7 x 109 

Ingestion of Meat (Radionuclides) 

Ingestion of Dairy Products (Radionuclides) 

Ingestion of Vegetables and Fruit (Radionuclides) 

8.2 x 1044 

Total Receptor ILCR = 4.9 x 109 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-8 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 
OFF-PROPERTY FARMER (CHILD) 

~~ ~ 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

NA 
NA 
NA 

1.4 XIO-9 

1.2 x 10-7 
2.4 x 

4.9 x lo6  
Dermal Contact While Bathing (Chemicals) 2.0 x 1 0 - 7  

Total Receptor HI = 7.6 x 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (chemicals) NA 
Inhalation of Particulates (Radionuclides) 
Incidental Ingestion of Residual Soils (Chemicals) 

2.4 x lo-'' 
NA 

Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 

NA 
NA 

'Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 

NA 
5.8 x 

Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 

NA 
NA 

2.7 x 1045 

Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 

2.2 x 1 0 4 3  

NA 
Ingestion of Vegetables and Fruit (Radionuclides) 4.0 x 10" 
Direct Radiation NA 

2.5 X lo-'' Total Receptor I'LCR = 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-9 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 
PERCHED GROUNDWATER USER 

~~ 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

NA 
NA 
NA 

2.1 x 
3.0 x.107 
1.6 x 10-5 

NA 
Dermal Contact While Bathing (Chemicals) NA 

Total Receptor HI = 1.7 x 10-5 

Exposure Pathway .Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

1 Inhalation of Particulates (Radionuclides) 3.3 107 

5.8 x 
NA 
NA 

1.2 x lo6 Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 

NA 
NA 

1.6 x lo-* 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 

3.0 x 10-7 
NA 

Ingestion df Vegetables and Fruit (Radionuclides) 1.7 x 
Direct Radiation 9.9 x 10-7 

Total Receptor ILCR = 4.6 x 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-10 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 
ON-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 

2.1 x lo8 
3.0 x 10-7 

Ingestion of Vegetables and Fruit (Chemicals) 1.6 x 10' 
5.5 x los Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) . 3.2 x 

Total Receptor HI = 7.5 x los 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental-Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) NA 

Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

Inhalation of Particulates (Radionuclides) 3.3 x 10-7 

5.8 x 
NA 
NA 

Ingestion of Drinking Water (Radionuclides) 3.5 x 10-9 

1.6 x 

Ingestion of Dairy Products (Radionuclides) 

Direct Radiation 9.9 x 10-7 

3.0 x 10-7 
NA 

1.7 x 

Total Receptor ILCR = 3.4 x 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE (2.7-11 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 
ON-PROPERTY FARMER (CHILD) 

Exuosure Pathwav Pathwav HI 
Inhalation of Particulates (Chemicals) 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

NA 
, NA 

NA 
3.7 x 
3.1 x 

1.3 x lo4 
5.1 x 

6.3 x 10-5 

Total<Receptor HI = 2.0 x lo4 

Exposure Pathway 
Inhalation of Particulates (Chemicals) 

Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 
Direct Radiation 

1 Inhalation of Particulates (Radionuclides) 

. 

Pathwav ILCR 

Total Receptor ILCR = 2.7 x 10-7 

HI = Hazard Index 
ILCR 
NA = Not applicable. Exposure route is incomplete (see Section C.2.3.4) , 

= Incremental Lifetime Cancer Risk 

, 

NA 
1.7 x 

NA 
5.5 x 10-9 . 

NA 
NA 

1.5 x lo-'' 
NA 
NA 

5.3 x 10"O 
NA 

5.8 x 
NA 

1.2 x 10-7 
7.4 x 
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.- 

TABLE C.7-12 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH FEDERAL OWNERSHIP, ALTERNATIVE 6, 
EXPANDED TRESPASSER 

Exposure Pathway Pathway HI ' 

Inhalation of Particulates (Chemicals) 
Incidental Ingestion of Residual Soils (Chemicals) 

NA 
3.9 x 10" 

Dermal Contact with Residual Soils (Chemicals) 2.8 x l o 2  
Ingestion of Meat (Chemicals) NA 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Vegetables and Fruit (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 
Dermal Contact While Bathing (Chemicals) NA 

Total Receptor HI = 2.8 x 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 
Inhalation of Particulates (Radionuclides) 2.0 x lO-'O 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual. Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 
Ingestion of Drinking Water (Radionuclides) NA 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) NA 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) NA 
Ingestion of Vegetables and Fruit (Chemicals) NA 
Ingestion of Vegetables and Fruit (Radionuclides) NA 
Direct Radiation 2.4 x 

1.8 x 10-9 

Total Receptor ILCR = 2.6 x 10' 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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March 1 ,  1995 

TABLE C.7-13 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH FEDERAL OWNERSHIP, ALTERNATIVE 6, 
OFF-PROPERTY FARMER (ADULT) 

- ~ ~~ ~~ ~ _ _ _ ~  _ _ _ _ _ ~ ~  ~~ _ _ _ ~ ~ ~ ~ ~ _ _ _ ~  

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 

Ingestion of Dairy Products (Chemicals) 
Ingestion of Meat (Chemicals) 

Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

4.3 x 10-7 
6.1 x 
3.4 x 10" 
1 . 1  x 10-3 
6.5 x 10-5 

1.5 x 10-3 Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 
Inhalation of Particulates (Radionuclides) 

Incidental Ingestion of Residual Soils (Radionuclides) 

4.4 x 
Incidental Ingestion of Residual Soils (Chemicals) NA 

NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 
Ingestion of Drinking Water (Radionuclides) 7.1 x lo-' 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) 2.7 x lo-'' 
Ingestion of Dairy Products (Chemicals) NA 

3.9 x 10-I0 
Ingestion of Vegetables and Fruit (Chemicals) NA 

2.1 x lo'* 
Direct Radiation NA 

Ingestion of Dairy Products (Radionuclides) 

Ingestion of Vegetables and Fruit (Radionuclides) 

Totd Receptor ILCR = 9.3 x 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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' TABLE (2.7-14 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH FEDERAL OWNERSHIP, ALTERNATIVE 6, 
OFF-PROPERTY FARMER (CHILD) 

_ _ _ ~  

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 

NA 
NA 
NA 

7.7 x 107 
Ingestion of Dairy Products (Chemicals) 6.4 x 10-5 
Ingestion of Vegetables and Fruit (Chemicals) 1.3 103 

Dermal Contact While Bathing (Chemicals) 1.0 x 104 

4.1 x 103 

Ingestion of Drinking Water (Chemicals) 2.6 x 103 

Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 
Inhalation of Particulates (Radionuclides) 2.3 x 10" 
Incidental Ingestion of Residual Soils (Chemicals) NA 

NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 

Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 

Ingestion of Dairy Products (Chemicals) NA 
7.4 x 1 0 "  

Ingestion of Vegetables and Fruit (Chemicals) NA 

Direct Radiation NA 

Incidental Ingestion of Residual Soils (Radionuclides) 

Ingestion of Drinking Water (Radionuclides) 

Ingestion of Meat (Radionuclides) 

Ingestion of Dairy Products (Radionuclides) 

Ingestion of Vegetables and Fruit (Radionuclides) 

3.0 x 10-9 

8.9 x 1013 

1.5 x 109 

Total Receptor ILCR = 4.6 10-9 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE (2.7-15 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH PRIVATE OWNERSHIP, ALTERNATIVE 6, 
OFF-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) . 8.0 x lo-'' 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

1 . 1  x 

2.1 x 
6.3 x 10-7 

1.2 x 10-7 

Total Receptor HI = 2.9 x 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
.Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 

Ingestion of Dairy Products (Chemicals) NA 
1.2 x 1012 

Ingestion of Vegetables and Fruit (Chemicals) NA 
5.7 x 10" 

Direct Radiation NA 

0 Inhalation of Particulates (Radionuclides) 4.7 x 109 
NA 
NA 
NA 
NA 

Ingestion of Drinking Water (Radionuclides) 1.4 x 

Ingestion of Meat (Radionuclides) 

Ingestion of Dairy Products (Radionuclides) 

Ingestion of Vegetables and Fruit (Radionuclides) 

8.2 x 1044 

Total Receptor ILCR = 4.9 x 10-9 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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FEMP-OU02-6 FINAL 
March 1, 1995 

TABLE C.7-16 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH PRIVATE OWNERSHIP, ALTERNATIVE 6, 
OFF-PROPERTY FARMER (CHILD) 

-~ ~ 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 

NA 
NA 
NA 

1.4 x 1 0 9  

1.2 x 1 0 7  

Ingestion of Vegetables and Fruit (Chemicals) 2.4 x lo4 
4.9 x lo4 

7.6 x lo4 

Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 2.0 x 1 0 7  

Total Receptor HI = 

Exposure Pathway Pathway ILCR 
'Inhalation of Particulates (Chemicals) NA 
Inhalation of Particulates (Radionuclides) 2.4 x lo-'' 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 

NA 
NA 

Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 

NA 
NA 

5.8 x 10-l2 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 

NA 
2.7 x 1045 

Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) 2.2 x 1043  
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

NA 
4.0 x 

Direct Radiation NA 

Total Receptor ILCR = 2.5 x lo-'' 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-17 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH PRIVATE OWNERSHIP, ALTERNATIVE 6, 
PERCHED GROUNDWATER USER 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 

2.1 x 

1.6 x 
3.0 x 10-7 

Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion-of Drinking Water (Chemicals) . NA 
Dermal Contact While Bathing (Chemicals) NA 

Total Receptor HI = 1.7 x 10-5 

~~ ~ ~ ~ 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) NA 

Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

Inhalation of Particulates (Radionuclides) 3.3 x 10-7 

5 .8  x 
NA 
NA 

Ingestion of Drinking Water (Radionuclides) 1.2 x 

1.6 x 

Ingestion of Dairy Products (Radionuclides) 

Direct Radiation 9.9 x 10-7 

3.0 x 10-7 
NA 

1.7 x 

Total Receptor ILCR = 4.6 x 

HI = Hazard Index 
ILCR = Incremental Lifetime Cancer Risk 
NA = Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-18 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH PRIVATE OWNERSHIP, ALTERNATIVE 6, 
ON-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 

2.1 x 
3.0  x 10-7 
1.6 x lo-' 

Ingestion of Drinking Water (Chemicals) 5.5 x lo-' 
3 .2  x 10" 

7 .5  x lo-' 
Dermal Contact While Bathing (Chemicals) 

Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 
Inhalation of Particulates (Radionuclides) 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) NA 

3.3 x 10-7 
NA 

5 .8  x 

Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 

NA 
3.5 x 10-9 

Dermal Contact While Bathing (Chemicals) NA 
NA . Ingestion of Meat (Chemicals) 

Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 

1.6 x lo-' 
NA 

3.0 x 10-7  
Ingestion of Vegetables and Fruit (Chemicals) NA 
Ingestion of Vegetables and Fruit (Radionuclides) 
Direct Radiation 

1.7 x 10" 
9.9 x 10-7 

~~ ~~~ ~~ 

Total Receptor ILCR = 3 .4  x 10" 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE (2.7-19 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

LIME SLUDGE POND WITH PRIVATE OWNERSHIP, ALTERNATIVE 6, 
ON-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway, HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 

Ingestion of Dairy Products (Chemicals) 
Ingestion of Meat (Chemicals) 3.7 x 

3.1 x 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

6.3 x 10-5 
1.3 x lo4 

Dermal Contact While Bathing (Chemicals) 5.1 x 

Total Receptor HI = . . 2.0 x lod 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 
Inhalation of Particulates (Radionuclides) 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

NA 
' 1.7 x 

NA 
5.5 x 109 

NA 
NA 

1.5 x 10'I0 
NA 
NA 

5.3 x 10-I0 
NA 

5.8 x 
NA 

1.2 x 107 
Direct Radiation 7.4 x 10-7 

2.7 x 10-7 Total Receptor ILCR = 

HI = Hazard Index 
ILCR = Incremental Lifetime Cancer Risk 
NA = Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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FEMP-OU02-6 FINAL 
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TABLE (2.7-20 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH FEDERAL OWNERSHIP,' ALTERNATIVE 2, 
EXPANDED TRESPASSER 

~~ 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) . NA 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 

NA 
NA 

Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Ciiemicals) 

NA 
NA 
NA 

Total Receptor HI = NA 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) . 

Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual Soils (Radionuclides) NA 
Dermal Contact with Residial Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 
Ingestion of Drinking Water (Radionuclides) NA 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) NA 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) NA 
Ingestion of Vegetables and Fruit (Chemicals) NA 
Ingestion of Vegetables and Fruit (Radionuclides) NA 
Direct Radiation NA 

NA 
Inhalation of Particulates (Radionuclides) 1.0 x 1 0 1 4  

Total Receptor ILCR = 1.0 x 1044 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-21 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH FEDERAL OWNERSHIP, 
ALTERNATIVE 2, OFF-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 

Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 

Inhalation of Particulates (Chemicals) NA' 
NA 
NA 

9.9 x lo8 
5.5 x 
1.8 x 10" 
1.1 x I O 6  
2.5 x 10' 

Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 

Dermal Contact While Bathing (Chemicals) 

6.9 x 109 

Ingestion of Drinking Water (Chemicals) 

Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 
Inhalation of Particulates (Radionuclides) 4.2 x 1044 
Incidental Ingestion of Residual Soils (Chemicals) N.A 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) 6.8 x 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) 9.6 x lo-'' 
Ingestion of Vegetables and Fruit (Chemicals) NA 

5.3 x 10-l0 
Direct Radiation NA 

NA 
NA 
NA 

Ingestion of Drinking Water (Radionuclides) 1.8 x 10-9 

Ingestion of Vegetables and Fruit (Radionuclides) 

Total Receptor ILCR = 2.3 x 10-9 / 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE (2.7-22 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH FEDERAL OWNERSHIP, ALTERNATIVE 2, 
OFF-PROPERTY FARMER (CHILD) 

' Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 

1.2 x lo-* 
1.0 x lo6 

4.3 x 
1.7 x 10" 

Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

2.1 x 105 

Dermal Contact While Bathing (Chemicals) 

-Total Receptor HI = 6.6 x 10" 

Exposure Pathway Pathway ILCR . _ .  

Inhalation of Particulates (Chemicals) NA 
Inhalation of Particulates (Radionuclides) 
Incidental Ingestion of Residual Soils (chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 

2.2 x 10- 
NA 
NA 

Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 
Ingestion of Drinking Water (Radionuclides) 7.6 x 10" 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 

Ingestion of Dairy Products (Chemicals) NA 

Ingestion of Vegetables and Fruit (Chemicals) 

Direct Radiation NA 

Ingestion of Meat (Radionuclides) 

Ingestion of Dairy Products (Radionuclides) 

Ingestion of Vegetables and Fruit (Radionuclides) 

2.2 x 1044 

1.9 x 
NA 

3.7 x lo-" ' 

Total Receptor ILCR = 1.2 x 10'O 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 



FEMP-OU02-6 FINAL 
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TABLE C.7-23 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH FEDERAL OWNERSHIP, ALTERNATIVE 3, 
EXPANDED TRESPASSER 

B 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) 5.2 x 104 
Dermal Contact with Residual Soils (Chemicals) 2.0 x 
Ingestion of Meat (Chemicals) NA 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Vegetables and Fruit (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 
Dermal Contact While Bathing (Chemicals) NA 

2.0 x lo2 Total Receptor HI = . .  

~~ 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 

Incidental Ingestion of Residual Soils (Chemicals) 

3.1 x lo-" 1 Inhalation of Particulates (Radionuclides) 8.8 x lo-'' 
9.2 x lo-' 

. Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 

6.4 x 109 
1.7 x 107 

Ingestion of Drinking Water (Chemicals) NA 
Ingestion of Drinking Water (Radionuclides) NA 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) NA 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) NA 
Ingestion of Vegetables and Fruit (Chemicals) NA 
Ingestion of Vegetables and Fruit (Radionuclides) NA 
Direct Radiation 1.3 x 107 

Total Receptor ILCR = 4.0 x 107 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-24 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH FEDERAL OWNERSHIP, ALTERNATIVE 3, 
OFF-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 2.4 x 10" 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

3.4 x 10-5 
1.9 x 10-3 
6.3 x 10-3 

Dermal Contact While Bathing (Chemicals) 3.6 x lo4 

8.6 x l o 3  Total Receptor HI = . .  

- Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 9.0 x lo-" 

NA 
NA 
NA 
NA 

Inhalation of Particulates (Radionuclides) 3.6 x 10-9 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion-of .Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 

Ingestion of Drinking Water (Radionuclides) 4.0 x 10-7 
NA 

3.6 x 
1.5 x lo-'' 
4.3 x lO-'O 

5.3 x 1O'O 

Direct Radiation NA 

Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

2.2 x 10-9 

1.2 x 10-7 

Total Receptor ILCR = 5.3 x 10-7 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE (2.7-25 
SUMMARY OF POTENTIAL RESIDUAL RkKS: 

SOLID WASTE LANDFILL WITH FEDERAL OWNERSHIP, ALTERNATIVE 3, 

D 
OFF-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 

4.3 x 
Ingestion of Dairy Products (Chemicals) 3.6 x lo4 

Ingestion of Drinking Water (Chemicals) 1.5 x lo-* 
5.9 x lo4 

Ingestion of Meat (Chemicals) 

Ingestion of Vegetables and Fruit (Chemicals) 

Dermal Contact While Bathing (Chemicals) 

7.2 x 10-3 

Total Receptor HI = . 2.3 x 

~~ 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 2.2 x lo-" 

NA 
NA 
NA 
NA 

1.7 x lo8 
NA 

5.6 x lo-" 
5.0 x lo-'* 
3.9 x 10-I0 
4.2 x 10" 
1.8 x 

1 Inhalation of Particulates (Radionuclides) 1.9 x 10-I0 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 

Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 

Direct Radiation NA 

Ingestion of Dairy Products (Chemicals) 

Ingestion of Vegetables and Fruit (Radionuclides) 8.4 x 10-9 

Total Receptor ILCR = 2.7 x 

HI = Hazard Index 
ILCR = Incremental Lifetime Cancer Risk 
NA = Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-26 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 
OFF-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 3.2 x 107 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

1.0 x lo4 
1.3 x 10-5 
2.5 x 105 

Dermal Contact While Bathing (Chemicals) 1.4 x lo6 

Total Receptor HI = 1.4 x lo4 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 
Inhalation of Particulates (Radionuclides) 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

2.1 x 1012 
1.4 x lo8 

NA 
NA 
NA 
NA 

NA 
2.3 x 10" 

5 .  

Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 

Ingestion of Meat (Radionuclides) 

1.5 x 10-9 

Ingestion of Meat (Chemicals) 

Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) 6,.5 x lo9 
Ingestion of Vegetables and Fruit (Chemicals) 1.6 x 10'" 

Direct Radiation NA 

6.9 x 10'3 

Ingestion of Vegetables and Fruit (Radionuclides) 6.2 x 1049 

Total ReceptorILCR = ~ 2.2 x lo8 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE (2.7-27 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 
OFF-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

NA 
NA 
NA 

5 .8  x 10-7 
1.1 x 10-3 

5 .8  x 10-5 
5.0 x 10" 

2.3 x 

Total Receptor HI = 1.2 x 10-3 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 5.1 x 10-1~ ' D Inhalation of Particulates (Radionuclides) 7.1 x 10"O 

NA 
NA 
NA 
NA 

6.6 x 10"' 
NA 

3.6 x 10" 

Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 

Ingestion of Dairy Products (Chemicals) 
Ingestion of Meat (Radionuclides) 

Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

2.3 x 1044 

1.3 x 10-9 
NA 

5.1 x 
4.4 x lo-" 

Direct Radiation NA 

Total Receptor ILCR = 2.1 x 109 

HI = Hazard Index 
ILCR = Incremental Lifetime Cancer Risk 
NA = ,Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-28 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 
PERCHED GROUNDWATER USER 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 

Dermal Contact with Residual Soils (Chemicals) 1.7 x lo-* 
Incidental Ingestion of Residual Soils (Chemicals) . 8.2 x 10-3 

Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 

6.9 103 
3.4 x 10-3 
1.7 x lo-' . 

Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

NA 
NA 

Total Receptor HI = 2.0 x 10" 

Exposure Pathway Pathway ILCR . 

Inhalation of Particulates (Chemicals) 
. .  

7.7 x lo-" 
Inhalation of Particulates (Radionuclides) 
.Incidental Ingestion of Residual Soils (Chemicals) 

5.0 x 10-7 
2.7 x 

4 

Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 

2.9 x 10-7 
3.4 x 10-9 

Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 

2.6 x 10-7 

8.2 x 109 
1.2 x 

Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 

3.9 x 10-7 
1.5 x 10-9 

Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 

NA 
6.4 x 10-7 

Ingestion of Vegetables and Fruit (Chemicals) 2.9 x 107 
Ingestion of Vegetables and Fruit (Radionuclides) 4.2 x 10-7 
Direct Radiation 7.7 x 10-7 

Total Receptor ILCR = 4.8 x 10" 

HI = Hazard Index 
ILCR 
N A  

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 

4 
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TABLE C.7-29 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 
ON-PROPERTY FARMER (ADULT) 

Exposure Pathway . ' Pathway HI 
Inhalation of Particulates (Chemicals) NA 

Dermal Contact with Residual Soils (Chemicals) 1.7 x lo-* 
Incidental Ingestion of Residual Soils (Chemicals) 

Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 

8.2 x 10-3 

6.9 x 10-3 
3.4 x 10-3 

Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

1.7 x lo-' 
7.3 x lo4 

Dermal Contact While Bathing (Chemicals) 4.2 X 10" 

Total Receptor HI = 2.0 x lo1 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 

Incidental Ingestion of Residual Soils (Chemicals) 

7.7 x 10'" 

2.7 x lo8 
Inhalation of Particulates (Radionuclides) 5.0 x 107 

Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 

2.9 x 107 
3.4 x 10-9 

Ingestion of Drinking Water (Chemicals) NA 
4.5 x lo8 Ingestion of Drinking Water (Radionuclides) 

Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 

NA 
3.9 x 107 

Ingestion of Meat (Radionuclides) 1.5 x, 10-9 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 

NA 
6.4 x 107 

Ingestion of Vegetables and Fruit (Chemicals) 2.9 x 10-7 
Ingestion of Vegetables and Fruit (Radionuclides) 4.2 x 10-7 
Direct Radiation 7.7 x 10-7 

Total Receptor ILCR = 3.4 x 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE (2.7-30 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 
ON-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 

4.3 x l o 2  Incidental Ingestion of Residual' Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 

2.8 x lo-' 
1.2 x lo-' 
3.6 x 10' 

Ingestion of Vegetables and Fruit (Chemicals) 6.4 x lo-' 
Ingestion of Drinking Water (Chemicals) 1.7 x 103 
Dermal Contact While Bathing (Chemicals) 6.8 x lo5 

7.6 x lo-' Total Receptor HI = . 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 1.8 x 10" 
Inhalation of Particulates (Radionuclides) 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) ' 

Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 
Direct Radiation 

2.6 x 10" 
1.2 x 10" 
2.7 x lo8 
4.7 x 10I0 

NA 

. .  

1.9 x 109 
NA 

6.0 x lo-' 
5.0 x 10" 

NA 
1.2 x 10-7 
9.5 x 
2.9 x 10" 
5.8 x 

Total Receptor ILCR = 4.3 x 10-7 

HI . = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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FEMP-OU02-6 FINAL 
March 1. 1995 

TABLE C.7-31 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH PRIVATE OWNERSHIP, ALTERNATIVE 6, 
EXPANDED TRESPASSER 

D 

ExDosure Pathway 
Inhalation of Particulates (Chemicals) 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

Pathway HI 
NA 

5.2 x 10" 
2.0 x 

NA 
NA 
NA 
NA 
NA 

Total Receptor HI = 2.0 x 

Exposure Pathway . Pathway ILCR 
Inhalation of Particulates (Chemicals) . 3.1 x lO-'I 

) Inhalation of Particulates (Radionuclides) 8.8 x lo-'' 
9.2 x lo8 Incidental Ingestion of Residual Soils (Chemicals) 

Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 

6.4 x 10-9 
1.7 x 10-7 

Ingeition of Drinking Water (Chemicals) NA 
Ingestion of Drinking Water (Radionuclides) NA 
Dermal Contact While Bathing '(Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) . NA 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) NA 
Ingestion of Vegetables and Fruit (Chemicals) NA 
Ingestion of Vegetables and Fruit (Radionuclides) NA 
Direct Radiation 1.3 x 107 

Total Receptor ILCR = 4.0 x 10-7 

HI = Hakrd Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE (2.7-32 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH FEDERAL OWNERSHIP, ALTERNATIVE 6, 
OFF-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 2.4 x 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

3.4 x 105 
1.9 x 103 
6.3 x 10-3 

Dermal Contact While Bathing (Chemicals) 3.6 x 10" 

8.6 x 10" Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 
Inhalation of Particulates (Radionuclides) 

9.0 x 10" 

NA 
NA 
NA 
NA 

3.6 x 109 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 

Ingestion of Drinking Water (Radionuciides) 4.0 x 10-7 
NA 

3.6 x lo-'' 
1.5 x lo-'' 
4.3 x 10-l' 

5.3 x lo-'' 

Direct Radiation NA 

Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

2.2 x 10-9 

1.2 x 10-7 

Total Receptor ILCR = 5.3 x 10-7 , 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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March 1, 1995 

TABLE (2.7-33 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH FEDERAL OWNERSHIP, ALTERNATIVE 6, 
OFF-PROPERTY FARMER (CHILD) 

ExDosure Pathwav Pathwav HI 
Inhalation of Particulates (Chemicals) 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

NA 
NA 
NA 

4.3 x 10" 
3.6 x lo4 

1.5 x lo-' 
5.9 x 10" 

7.2 x 10-3 

Total Receptor HI = 2.3 x 10' 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 
Inhalation of Particulates (Radionuclides) 

2.2 x lo-" 
1.9 x 10'O 

NA 
NA 
NA 
NA 

Incidental Ingestion of Residual Soils (Chemicals). 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) 5.6 x lo-" 
Ingestion of Meat (Radionuclides) 5.0 x lo-'' 

3.9 x 10-l0 
Ingestion of Dairy Products (Radionuclides) 4.2 x lo-'' 
Ingestion of Vegetables and Fruit (Chemicals) 1.8 x lo-'' 

Direct Radiation NA 

2.7 x l o 8  

1.7 x 

Ingestion of Dairy Products (Chemicals) 

Ingestion of Vegetables and Fruit (Radionuclides) 8.4 x 10-9 

Total Receptor ILCR = 

HI = Hazard Index 
ILCR 
NA 

I 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-34 
SUMMARY OF POTENTIAL RESIDUAL RISK& 

SOLID WASTE LANDFILL WITH PRIVATE OWNERSHIP, ALTERNATIVE 6, 
OFF-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 

1.0 x 10" 

2.5 x los 
1.4 x 10" 

1.4 x 10" 

Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

3.2 x 107 

1.3 x 10-5 

Dermal Contact While Bathing (Chemicals) 

Total Receptor HI = 

Exposure Pathway Pathway ILCR 

Inhalation of Particulates, (Radionuclides) 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 

Ingestion of Dairy Produkts (Chemicals) NA 

Ingestion of Vegetables and Fruit (Chemicals) 1.6 x lo-" 
Ingestion of Vegetables and Fruit (Radionuclides) 6.2 x 1O-Io 
Direct Radiation NA 

2.2 x lo8 

Inhalation of Particulates (Chemicals) 2.1 x 10-I2 
1.4 x lo8 

NA 
NA 
NA 
NA 

Ingestion of Drinking Water (Radionuclides) 

Ingestion of Meat (Radionuclides) 

Ingestion of Dairy Products (Radionuclides) 

1.5 x 10-9 
NA 

2.3 x lo-" 
6.9 x 1013 

6.5 x 10-9 

Total Receptor ILCR = 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 

4 
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TABLE C.735 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH PRIVATE OWNERSHIP, ALTERNATIVE 6, 

B 
OFF-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 

5.8 x 10-7 
1.1 x 103 
5.0 x 105 

Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

5.8 x 10" 
2.3 x lo6 

Total Receptor HI = 1.2 x 103 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 5.1 x 1013 

) Inhalation of Particulates (Radionuclides) 7.1 x 10" 
NA 
NA 
NA 
NA 

6.6 x lo-" 
NA 

Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 

3.6 x 
2.3 x 1044 

Ingestion of Dairy Products (Chemicals) NA 

5.1 x loi2 
4.4 x lo-" 

Direct Radiation NA 

Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

1.3 x 10-9 

Total Receptor ILCR = 2.1 x 10-9 

HI = Hazard Index 
ILCR = Incremental Lifetime Cancer Risk 
NA = Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-36 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH PRIVATE OWNERSHIP, ALTERNATIVE 6, 
PERCHED GROUNDWATER USER 

4 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 

Dermal Contact with Residual Soils (Chemicals) 1.7 x lo2 
Incidental Ingestion of Residual Soils (Chemicals) 8.2 x 103 

Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 

6.9 x 10-3 
3.4 x 10-3 
1.7 x lo-' 

Ingestion of Drinking Water (Chemicals) NA 
Dermal Contact While Bathing (Chemicals) NA 

2.0 x lo1 Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 
Inhalation of Particulates (Radionuclides) 5.0 x 10-7 

Incidental Ingestion of Residual Soils (Radionuclides) -2.9 x 107 
Dermal Contact with Residual Soils (Chemicals) 3.4 x 10-7 
Ingestion of Drinking Water (Chemicals) 2.6 107 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 8.2 x 10-9 
Ingestion of Meat (Chemicals) 3.9 x 10-7 
Ingestion of Meat (Radionuclides) 1.5 x 10-9 

Ingestion of Dairy Products '(Radionuclides) 6.4 x 
Ingestion of Vegetables and Fruit (Chemicals) 2.9 x 10-7 
Ingestion of Vegetables and Fruit (Radionuclides) 4.2 10-7 
Direct Radiation 7.7 x 10-7 

7.7 x lo-" 

2.7 x lo8 Incidental Ingestion of Residual Soils (Chemicals) 

1.2 x 10" 

Ingestion of Dairy Products (Chemicals) NA 

~ 

Total Receptor ILCR = ~ 4.8x10" 
I 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-37 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH PRIVATE OWNERSHIP, ALTERNATIVE 6 
ON-PROPERTY FARMER (ADULT) 

Exposure Pathway 
Inhalation of Particulates (Chemicals) 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

Pathway HI 
NA 

1.7 x lo-* 
8.2 x 10-3 

6.9 x 10-3 
3.4 x 10-3 
1.7 x 10 '  
7.3 x 10" 
4.2 x 10-5 

Total Receptor HI = 2.0 x 10-I 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 
Inhalation of Particulates (Radionuclides) 

Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 

Ingestion of Drinking Water (Radionuclides) 

Ingestion of Meat (Chemicals) 3.9 x 10-7 
Ingestion of Meat (Radionuclides) 1.5 x 109 

Ingestion of Dairy Products (Radionuclides) 6.4 x 10-7 
Ingestion of Vegetables and Fruit (Chemicals) 2.9 x 107 
Ingestion of Vegetables and Fruit (Radionuclides) 4.2 x 10-7 
Direct Radiation 7.7 x 10-7 

7.7 x lo-" 

2.7 x lo-' 
5.0 x 107 

2.9 x 10-7 
3.4 x 109 

Incidental Ingestion of Residual Soils (Chemicals) 

Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) 

NA 
4.5 x 

NA 

Ingestion of Dairy Products (Chemicals) NA 

Total Receptor ILCR = 3.4 x 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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March 1, 1995 

TABLE (2.7-38 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOLID WASTE LANDFILL WITH PRIVATE OWNERSHIP, ALTERNATIVE 6 
ON-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 

Dermal Contact with Residual Soils (Chemicals) 

Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 

Dermal Contact While Bathing (Chemicals) 

Incidental Ingestion of Residual Soils (Chemicals) 

Ingestion of Meat (Chemicals) 

4.3 x 
2.8 x 
1.2 x 
3.6 x l o 2  
6.4 x l o1  

6.8 x 10” 

7.6 x 10-I 

Ingestion of Drinking Water (Chemicals) 1.7 x 10-3 

Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 1.8 x lo-” 
Inhalation of Particulates (Radionuclides) 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

2.6 x 
1.2 x 10-8 
2.7 x , 

4.7 x 10-l0 
NA 

1.9 x 10-9 
NA 

6.0 x 
5.0 x 

NA 
1.2 x 10-7 
9.5 x . 
2.9 x lo8 

Direct Radiation 5.8 x 
Total Receptor ILCR = 4.3 10-7 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 



FEMP-OU02-6 FINAL 
March 1. 1995 

TABLE C.7-39 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH FEDERAL OWNERSHIP, ALTERNATIVE 2, 
EXPANDED TRESPASSER 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 

Dermal Contact with Residual Soils (Chemicals) 1.3 x 10'  
Ingestion of Meat (Chemicals) NA 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Vegetables and Fruit (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 
Dermal Contact While Bathing (Chemicals) NA 

1.3 x 10-I 

Incidental Ingestion of Residual Soils (Chemicals) 2.9 x 10-3 

Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 
Inhalation of Particulates (Radionuclides) 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 

2.5 x 10-9 

1.5 x 10-7 

2.0 x 10-7 

5.7 x 

1.4 x lo-* 

Ingestion of Drinking Water (Chemicals) NA . 

Ingestion of Drinking Water (Radionuclides) NA 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) NA 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) NA 
Ingestion of Vegetables and Fruit (Chemicals) NA 
Ingestion of Vegetables and Fruit (Radionuclides) NA 
Direct Radiation 8.2 x 107 

Total Receptor ILCR = 1.2 x 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-40 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH FEDERAL OWNERSHIP, ALTERNATIVE 2, 
OFF-PROPERTY FARMER (ADULT) 

~ ~ 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals), NA 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 

1.2 x 
7.7 x 

1.4 x 10' 
7.8 x lo-" 

1.8 x l o2  

4.1 x 10-3 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

Total Receptor HI =- 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 
Inhalation of Particulates (Radionuclides) 
Incidental Ingestion of Residual Soils (Chemicals) NA . 

Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 

1.2 x 
4.3 x 10-7 

NA. 
NA 
NA 

8.6 x 
NA 

3.5 x lO-'O 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 

Ingestion of Vegetables and Fruit (Radionuclides) 

4.3 x 10-9 

1.0 x 10-9 
4.9 x 10-9 

2.6 x 10-7 
Ingestion of Vegetables and Fruit (Chemicals) 

Direct Radiation NA 

3.1 x lo-" 

Total Receptor ILCR = 1.6 x 10" 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 



FEMP-OU02-6 FINAL 
March 1, 1995 

TABLE C.7-41 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH FEDERAL OWNERSHIP, ALTERNATIVE 2, 
OFF-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 

2.2 x 10" 
Ingestion of Dairy Products (Chemicals) 8.1 x lo4 
Ingestion of Vegetables and Fruit (Chemicals) 1.6 x lo2 
Ingestion of Drinking Water (Chemicals) 3.2 x lo2 

Ingestion of Meat (Chemicals) 

Dermal Contact While Bathing (Chemicals) 1.3 x 103 

Total Receptor HI = 4.9 x lo2 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 2.9 x 10-9 1 Inhalation of Particulates (Radionuclides) 2.2 x 10' 
Incidental Ingestion of Residual Soils (Chemicals) 

Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 

Ingestion of Dairy Products (Chemicals) 

NA 

Incidental Ingestion of Residual Soils (Radionuclides) NA 5 

NA 
NA 

Ingestion of Drinking Water (Radionuclides) 3.7 x 
NA 

6.6 x lo-'' 
1.1 x lo-" 
9.2 x 10" 
9.4 x 10"O 
1.0 x 1 0 '  

Ingestion of Vegetables and Fruit (Radionuclides) 1.8 x 10' 
Direct Radiation NA 

Ingestion of Meat (Radionuclides) 

Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 

Total Receptor ILCR = 9.3 x lo-' 

HI = Hazard -Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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FEMP-OU02-6 FINAL 
March 1, 1995 

TABLE C.7-42 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH FEDERAL OWNERSHIP, ALTERNATIVE 3, 
EXPANDED TRESPASSER 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (chemicals) 
Dermal Contact with Residual Soils (Chemicals) 

1 . 1  103 
1.2 x 

Ingestion of Meat (Chemicals) NA 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) NA 

Total Receptor HI = 1.3 x 

NA 
NA 
NA 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 
Inhalation of Particulates (Radionuclides) 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy -Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

3.5 x 10-9 

2.3 x 107 

9.5 x 10-7 

5.9 x 19-8 

1.2 x l o 8  

NA 
NA 
NA 
MA 
MA 
NA 
NA 
NA 
NA 

Direct Radiation 1.2 x 

Total Receptor ILCR = 2.5 x 10“ 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 



FEMP-OU02-6 FINAL 
March 1, - 1  995 

TABLE (2.7-43 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH FEDERAL OWNERSHIP, ALTERNATIVE 3, 
OFF-PROPERTY FARMER (ADULT) 

) 

ExDosure Pathwav Pathwav HI 
Inhalation of Particulates (Chemicals) 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

NA 
NA 
NA 

1.8 x lo5 
1.1 x lo4 

2.0 x 
6.0 x 1 0 3  

1.1 x 10-3 

Total Receptor HI = 2.7 x lo2 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 

Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingegion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) 

Ingestion of Meat (Radionuclides) 

1.9 x lo8 
Inhalation of Particulates (Radionuclides) 4.5 x 107 

NA 
NA 
NA 
NA 

Ingestion of Drinking Water (Radionuclides) 

Ingestion of Meat (Chemicals) 

Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

1.2 x 
NA 

3.3 x 
5.0 x lo-'' 
3.5 x 

. 5.9 x 
7.0 x 10-9 

. 3.7 x 10-7 
Direct Radiation NA 

Total Receptor ILCR = 2.2 x lo6 

HI = Hazard- Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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FEMP-OU02-6 FINAL 
March 1, 1995 

TABLE C.7-44 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH FEDERAL OWNERSHIP, ALTERNATIVE 3, 
OFF-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 

NA 
NA 

Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 

3.2 x 

2.3 x lo-’ 
1.1 x 103 

Ingestion of Drinking Water (Chemicals) 4.6 x 10’ 
Dermal Contact While Bathing (Chemicals) 1.8 x 10-3 

Total Receptor HI = 7.2 x 10’ 

~~ ~ ~ ~ ~ 

Exposure Pathway Pathway ILCR 

Inhalation of Particulates (Radionuclides) 
Inhalation of Particulates (Chemicals) 4.6 x 109 

2.3 x lo-’ 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual Soils (Radionuclides) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 

5.3 x 10’ 
Dermal Contact While Bathing (Chemicals) NA 

Ingestion of Meat (Radionuclides) 1.6 x lo-” 
Ingestion of Dairy Products (Chemicals) 2.6 x lo-’ 

Ingestion of Vegetables and Fruit (Chemicals) 1.8 x 10’ 
Ingestion of Vegetables and Fruit (Radionuclides) 2.6 x 10’ 
Direct Radiation NA 

Ingestion of Drinking Water (Radionuclides) 

Ingestion of Meat (Chemicals) 4.3 x 109 

Ingestion of Dairy Products (Radionuclides) 1.4-x 10-9 

Total Receptor ILCR = 1.6 x 10-7 

HI = Hazard Index 
ILCR 
N A  

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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March 1, 1995 

TABLE C.7-45 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 
OFF-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 

4.4 x lo-' 
Ingestion of Dairy Products (Chemicals) 6.0 x lo6  
Ingestion of Vegetables and Fruit (Chemicals) 2.9 x lo4 

5.4 x 10" 

Ingestion of Meat (Chemicals) 

Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

9.4 x 10-4 

1.3 x 1 0 3  Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual Soils (Radionuclides) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 

Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) 2.5 x 10'" 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) 3.6 x lo-'' 
Ingestion of Vegetables and Fruit (Chemicals) NA 
Ingestion of Vegetables and Fruit (Radionuclides) 
Direct Radiation NA 

0 Inhalation of Particulates (Radionuclides) 6.7 x 

Ingestion of Drinking Water (Radionuclides) 5.9 x 
r 

1.8 x 

Total Rekeptor ILCR = 1.4 x 10-7 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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FEMP-OU02-6 FINAL 
March 1. 1995 

TABLE C.7-46 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 
OFF-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

7.8 x 10-7 
6.3 x 105 
1.1 x 10-3 
2.2 x 10-3 

Dermal Contact While Bathing (Chemicals) 8.8 x loe5 

Total Receptor HI = 3.5 x 10-3 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual Soils (Radionuclides) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 

Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 

Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) 6.9 x lo-" 
Ingestion of Vegetables and Fruit (Chemicals) NA 

Direct Radiation NA 

Inhalation of Particulates (Radionuclides) 3.4 x 10-9 

Ingestion of Drinking Water (Radionuclides) 

Ingestion of Meat (Radionuclides) 

2.5 x 10-9 

8.4 x 1013 

Ingestion of Vegetables and Fruit (Radionuclides) 1.3 x 109 

7.3 x 10-9 Total Receptor ILCR = 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 



FEMP-OU02-6 FINAL 
March 1, 1995 

TABLE C.7-47 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 

B 
ON-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 

Ingestion of Vegetables and Fruit (Chemicals) 5.5 x 1 0 3  
Ingestion of Drinking Water (Chemicals) ' . 5.5 x 103 
Dermal Contact While Bathing (Chemicals) 3.2 x lo4 

6.5 x 10-4 
4.2 x 10-3 
5.4 x l o 5  
6.5 x lo4 Ingestion of Dairy Products (Chemicals) 

Total Receptor HI = 1.7 x 10* 

Exposure Pathway Pathway ILCR 
. Inhalation of Particulates (Chemicals) NA 

) Inhalation of Particulates (Radionuclides) 1.3 x lo6 

NA 
2.8 x lo8 

NA 
NA 

Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) ' 
Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 

3.3 x lo-* 
Ingestion of Dairy Products (Chemicals) NA 

Ingestion of Vegetables and Fruit (Chemicals) 

Ingestion of Drinking Water (Radionuclides) 3.5 x 107 

Ingestion of Meat (Radionuclides) 

Ingestion of Dairy Products (Radionuclides) 

Ingestion of Vegetables and Fruit (Radionuclides) 
Direct Radiation 3.4 x 10-7 

6.4 x 10-7 
NA 

3.7 x lo6 

6.4 x lo6 Total Receptor ILCR = 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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FEMP-OU02-6 FINAL 
March 1, 1995 

TABLE C.7-48 
SUMMARY OF POTENTIAL RESIDUAL RISKS: . 

SOUTH FIELD AREA WITH PRIVATE OWNERSHIP, ALTERNATIVE 3, 
ON-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 

Dermal Contact with Residual Soils (Chemicals) 6.8 x 10” 
Ingestion of Meat (Chemicals) 9.8 x 
Ingestion of Dairy Products (Chemicals) 6.8 x l o 3  

2.1 x l o 2  
Ingestion of Drinking Water (Chemicals) 1.3 x 

Incidental Ingestion of Residual Soils (Chemicals) 3.4 x 1 0 3  

Ingestion of Vegetables and Fruit (Chemicals) 

Dermal Contact While Bathing (Chemicals) 5.2 x 104 

Total Receptor HI = 5.2 x 10” 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 
Inhalation of Particulates (Radionuclides) 6.7 x 1 0 ’  
Incidental Ingestion of Residual Soils (Chemicals) NA 

Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 

1.5 x lo-* 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 

Ingestion of Dairy Products (Chemicals) NA 

Ingestion of Vegetables and Fruit (Chemicals) NA 

Direct Radiation 2.5 x 10’ 

Incidental Ingestion of Residual Soils-(Radionuclides) 2.7 x 109 

Ingestion of Drinking Water (Radionuclides) 

Ingestion of Meat (Radionuclides) 

Ingestion of Dairy Products (Radionuclides) 

Ingestion of Vegetables and Fruit (Radionuclides) 

1.1 x 10-9 

1.2 x 1 0 7  

2.6 x 10-7 

Total Receptor ILCR = 4.9 x 1 0 - 7  

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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March 1. 1995 

TABLE C.7-49 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH FEDERAL OWNERSHIP, ALTERNATIVE 6, 
EXPANDED TRESPASSER 

B 

~ 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 

1.1 x 10-3 
1.2 x 

Ingestion of Meat (Chemicals) NA 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Vegetables and Fruit (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 
Dermal Contact While Bathing (Chemicals) NA 

1.3 x lo-' Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 

Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 

3.5 x 109 

2.3 x 107 

9.5 x 107 

) Inhalation of Particulates (Radionuclides) - 5.9 x lo8 

1.2 x lo8 

Ingestion of Drinking Water (Chemicals) NA 
Ingestion of Drinking Water (Radionuclides) NA 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) NA 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) NA 
Ingestion of Vegetables and Fruit (Chemicals) MA 
Ingestion of Vegetables and Fruit (Radionuclides) NA 
Direct Radiation 1.2 x 

Total Receptor ILCR = 2.5 x 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-50 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH FEDERAL OWNERSHIP, ALTERNATIVE 6, 
OFF-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

1.8 x 10' 
1.1 x lo4 

2.0 x 
6.0 x 10-3 

Dermal Contact While Bathing (Chemicals) 1.1 x 103 

Total Receptor HI = 2.7 x lo-' 

~ 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 1.9 x lo8 
Inhalation of Particulates (Radionuclides) 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 
Direct Radiation 

4.5 x 107 
NA 
NA 
NA 
NA 

1.2 x 
NA 

3.3  x 
5.0 x lo-'' 
3.5 x 

- ' 5.9 x 
7.0 x 10-9 

3.7 x 109 
NA 

Total Receptor ILCR = 2.2 x 10: 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-51 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH FEDERAL OWNERSHIP, ALTERNATIVE 6, 

B 
OFF-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 

Dermal Contact While Bathing (Chemicals) 

3.2 x 105 
1 . 1  x 103 

Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

2.3 x lo-' 
4.6 x lo-' 
1.8 x 10-3 

Total Receptor HI = 7.2 x 10' 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 4.6 x 10-9 B Inhalation of Particulates (Radionuclides) 2.3 x 

0 

Incidental Ingestion of Residual Soils (Chemicals) NA ' 

Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

Dermal Contact While Bathing (Chemicals) 

Ingestion of. Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 

Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 
Direct Radiation NA 

NA 
NA 
NA 

5 .3  x lo8  
NA 

1.6 x 10" 
2.6 x 

1.8 x 
2.6 x 

Ingestion of Drinking Water (Radionuclides) 

Ingestion of Meat (Chemicals) 

Ingestion of Dairy Products (Radionuclides) 

4.3 x 10-9 

1.4 x 10-9 

Total Receptor ILCR = 1.6 x 10-7 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-52 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH PRIVATE OWNERSHIP, ALTERNATIVE 6, 
OFF-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 

Ingestion of Dairy Products (Chemicals) 6.0 x 10" 
Ingestion of Vegetables and Fruit (Chemicals) 2.9 x lo4 

.9.4 x lo4 

Ingestion of Meat (Chemicals) 4.4 x 1 0 7  

Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 5.4 x 105 

~~~ ~ 

Total Receptor HI = 1.3 x 10-3 

4 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 
Inhalation of Particulates (Radionuclides) 6.7 x lo-' 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual Soils (Radionuclides) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 

5.9 x 10' 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) 2.5 x lo-" 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) 3.6 x lo-'' 
Ingestion of Vegetables and Fruit (Chemicals) NA 

1.8 x lo-' 
Direct Radiation NA 

Ingestion of Drinking Water (Radionuclides) 

Ingestion of Vegetables and Fruit (Radionuclides) 

Total Receptor ILCR = 1.4 x 10-7 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-53 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH PRIVATE OWNERSHIP, ALTERNATIVE 6, 
OFF-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

7.8 x 10-7 
6.3 x 105 
1.1 x 10-3 
2.2 x 103 

3.5 x 10-3 

Dermal Contact While Bathing (Chemicals) 8.8 x 10” 

Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual Soils (Radionuclides) NA 
. Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 

Dermal Contact While Bathing (Chemicals) 

Inhalation of Particulates (Radionuclides) 3.4 x 10-9 

Ingestion of Drinking Water (Radionuclides) 

Ingestion of Meat (Chemicals) NA . 
Ingestion of Meat (Radionuclides) 

2.5 x 1 0 9  
NA 

8.4 x 1043 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 

Direct Radiation NA 

NA 
6.9 x IO-]’ 

NA 
Ingestion of Vegetables and Fruit (Radionuclides) 1.3 x 109 

Total Receptor ILCR = 7.3 x 10-9 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-54 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH PRIVATE OWNERSHIP, ALTERNATIVE 6, 
ON-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) 6.5 x lo4 
Dermal Contact with Residual Soils (Chemicals) 4 .2  x 1 0 3  
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 3.2 x lo-" 

1.7 x Total Receptor HI = 

5.4  x 
6.5 x lo4 
5 .5  x 10-3 
5.5 x 10-3 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Inhalation of Particulates (Radionuclides) . 

Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 

1.3 x 
NA 

2.8 x lo-' 
NA 
NA 

3.5 x 10-7  
NA 
NA 

3.3 x 
NA 

6.4  x 10-7 
NA 

3.7 x 

. . .  

Direct Radiation 3.4 x 10-7 

Total Receptor ILCR = 6.4 x 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-55 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

SOUTH FIELD AREA WITH PRIVATE OWNERSHIP, ALTERNATIVE 6, 

D 
ON-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 

DeFal  Contact with Residual Soils (Chemicals) 6.8 x 10” 

Ingestion of Dairy Products (Chemicals) 6.8 x 10” 
2.1 x 10’ 

Ingestion of Drinking Water (Chemicals) 1.3 x 10’ 
Dermal Contact While Bathing (Chemicals) 5.2 x lo4 

5.2 x lo-’ 

Incidental Ingestion of Residual Soils (Chemicals) 

Ingestion of Meat (Chemicals) 

Ingestion of Vegetables and Fruit (Chemicals) 

3.4 x 10-3 

9.8 x 10-5 

Total Receptor HI = 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) 

Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 

Ingestion of Dairy Products (Chemicals) NA 

Ingestion of Vegetables and Fruit (Chemicals) NA 

Direct Radiation 2.5 x 10” 

) Inhalation of Particulates (Radionuclides) 6.7 x 
NA 

Incidental Ingestion of Residual Soils (Radionuclides) 2.7 x 109 
NA 
NA 

1.5 x 

Ingestion of Meat (Radionuclides) 1.1 x 10-9 

Ingestion of Dairy Products (Radionuclides) 1.2 x 107 

Ingestion of Vegetables and Fruit (Radionuclides) . 2.6 x 10-7 

4.9 x 10-7 Total Receptor ILCR = 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE C.7-56 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

DISPOSAL CELL WITH FEDERAL OWNERSHIP*, ALTERNATIVE 6, 
EXPANDED TRESPASSER 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 

NA 
NA 

Ingestion-of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

NA 
NA 

Dermal Contact While Bathing (Chemicals) NA 

Total Receptor HI = .NA 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) 
Inhalation of Particulates (Radionuclides) 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 
Direct Radiation 

NA 
1.4 x 1043 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Receptor ILCR = 1.4 x 1013 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 

* Assumes federal ownership of FEMP, with federal ownership of disposal cell. 
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TABLE (2.7-57 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

DISPOSAL CELL WITH FEDERAL OWNERSHIP*, ALTERNATIVE 6, 
OFF-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

NA 
NA 
NA 

7.2 x 
1.0 x lo4 

1.9 x 
5.7 x 10-3 

1.1 x 1 0 3  

Total Receptor HI ’= ‘ . 2.6 x l o 2  

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual Soils (Radionuclides) . NA 
Dermal Contact with Residual Soils (Chemicals) NA 

. Ingestion of Drinking Water (Chemicals) NA 

Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) 4.6 x lo-’’ 
Ingestion of Dairy Products (Chemicals) NA 

Ingestion of Vegetables and Fruit (Chemicals) 

Direct Radiation NA 

0 Inhalation of Particulates (Radionuclides) 7.7 x 1012 

Ingestion of Drinking Water (Radionuclides) 1.2 x 

Ingestion of Dairy Products (Radionuclides) 6.5 x 10-9 

. Ingestion of Vegetables and Fruit (Radionuclides) 3.6 x 10-7 
NA 

Total Receptor ILCR = 1.6 x 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 

* Assumes federal ownership of FEMP, with federal ownership of disposal cell. 
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4 TABLE C.7-58 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

DISPOSAL CELL WITH FEDERAL OWNERSHIP*, ALTERNATIVE 6, 
OFF-PROPERTY (CHILD) 

Exposure Pathway . Pathway HI 
Inhalation of Particulates (Chemicals) - NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 1.3 x 10' 

2.2 x 
4.4 x 

Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

1.1 x 103 

1.8 x 103 

Total Receptor: HI = 6.9 x 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) . 

Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) 1.5 x 10" 
Ingestion of Dairy Products (Chemicals) NA 

Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Vegetables and Fruit (Radionuclides) 
Direct Radiation NA 

NA 
Inhalation of Particulates (Radionuclides) 3.9 x 1013 

NA 
NA 
NA 
NA 

5.2 x 

Ingestion of Dairy Products (Radionuclides) 1.3 x 10-9 
NA 

2.5 x 

I Total Receptor ILCR = 7.8 x 

HI = Hazard Index 
ILCR 
NA 

* Assumes federal ownership of FEMP, with federal ownership of disposal cell. 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 
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TABLE (2.7-59 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

DISPOSAL CELL WITH PRIVATE OWNERSHIP*, ALTERNATIVE 6, 
EXPANDED TRESPASSER 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Meat (Chemicals) 

NA 
NA 
NA 

Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

NA 
NA 
NA 
NA 

. Total Receptor HI = NA 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

'Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual Soils (Radionuclides) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 
Ingestion of Drinking Water (Radionuclides) NA 
Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) NA 
Ingestion of Dairy Products (Chemicals) NA 
Ingestion of Dairy Products (Radionuclides) NA 
Ingestion of Vegetables and Fruit (Chemicals) NA 
Ingestion of Vegetables and Fruit (Radionuclides) NA 
Direct Radiation 

Inhalation of Particulates (Radionuclides) 7.3 x 1 0 4 4  

Total Receptor ILCR = 7.3 x 1044 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 

* Assumes private ownership of FEMP, with federal ownership of disposal cell. 

. 
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TABLE C.7-60 
SIJiWMARY OF POTENTIAL RESIDUAL RISKS: 

DISPOSAL CELL WITH PRIVATE OWNERSHIP*, ALTERNATIVE 6, 
OFF-PROPERTY FARMER (ADULT) 

Exposure Pathway Pathway HI ‘ 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 7.2 x l o 6  

1.0 x lo4 

1.9 x lo-’ 

Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 

5.7 x 1 0 3  

Dermal Contact While Bathing (Chemicals) 1 . 1  x 10-3 

Total Receptor HI = 2.6 x 10’ 

Pathway ILCR 
NA 

4.0 x lo-’’ 
NA 
NA 
NA 
NA 

‘1.2 x 
NA 
NA 

4.6 x lo-’’ 
NA 

6.5 x 10-9 

3.6 x 1 0 - 7  
NA 

NA 

Exposure Pathway 
Inhalation of Particulates (Chemicals) 
Inhalation of Particulates (Radionuclides) 
Incidental Ingestion of Residual Soils (Chemicals) 
Incidental Ingestion of Residual Soils (Radionuclides) 
Dermal Contact with Residual Soils (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Ingestion of Drinking Water (Radionuclides) 
Dermal Contact While Bathing (Chemicals) 
Ingestion of Meat (Chemicals) 
Ingestion of Meat (Radionuclides) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Dairy Products (Radionuclides) 
Ingestion of Vegetables and Fruit (ChemicaIs) 
Ingestion of Vegetables and Fruit (Radionuclides) 
Direct Radiation 

Total Receptor ILCR = 1.6 x lo4 

HI = Hazard Index 
ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 

* Assumes private ownership of FEMP, with federal ownership of disposal cell. 
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TABLE C.7-61 
SUMMARY OF POTENTIAL RESIDUAL RISKS: 

DISPOSAL CELL WITH PRIVATE OWNERSHIP*, ALTERNATIVE 6, 
OFF-PROPERTY FARMER (CHILD) 

Exposure Pathway Pathway HI 
Inhalation of Particulates (Chemicals) NA 
Incidental Ingestion of Residual Soils (Chemicals) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Meat (Chemicals) 
Ingestion of Dairy Products (Chemicals) 
Ingestion of Vegetables and Fruit (Chemicals) 
Ingestion of Drinking Water (Chemicals) 
Dermal Contact While Bathing (Chemicals) 

1.3 x 1 0 5  
1.1 x 10-3 

4 
2.2 x 
4.4 x 
1.8 x 1 0 3  

Total Receptor HI = 6.9 x lo-' 

,+" 

Exposure Pathway Pathway ILCR 
Inhalation of Particulates (Chemicals) NA 

Incidental Ingestion of Residual Soils (Chemicals) NA 
Incidental Ingestion of Residual Soils (Radionuclides) NA 
Dermal Contact with Residual Soils (Chemicals) NA 
Ingestion of Drinking Water (Chemicals) NA 

Dermal Contact While Bathing (Chemicals) NA 
Ingestion of Meat (Chemicals) NA 
Ingestion of Meat (Radionuclides) 1.5 x lo-" 
Ingestion of Dairy Products (Chemicals) NA 

Ingestion of Vegetables and Fruit (Chemicals) NA 
2.5 x lo-" 

Direct Radiation NA 

Inhalation of Particulates (Radionuclides) 2.0 x 1043 

Ingestion of$Drinking Water (Radionuclides) 5.2 x 

Ingestion of Dairy Products (Radionuclides) 

Ingestion of Vegetables and Fruit (Radionuclides) 

1.3 x 10-9 

Total Receptor ILCR = 7.8 x 10" 

HI = Hazard Index - ILCR 
NA 

= Incremental Lifetime Cancer Risk 
= Not applicable. Exposure route is incomplete (see Section C.2.3.4) 

- 

* Assumes private ownership of FEMP with federal ownership of disposal cell. 
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C.8.0 UNCERTAINTY ANALYSIS 

Risk assessments contain various elements of uncertainty. The purpose of identifying and reviewing 

those uncertainties is to gauge the accuracy of the risk estimates and thus aid in the formation of risk 

management decisions. For the major categories of uncertainty relevant to remedial and residual 

risks, questions were posed to evaluate the contributors to uncertainty: 

0 COC Selection: 
Are all COCs identified and their concentrations adequately quantified? 

Toxicity Information and Models: 
How complete is current information concerning toxic properties and dose- 
response characteristics of the COCs? 

0 Exposure Pathways and Parameters: 
Are all potential pathways for transporting COCs from site environmental 
media to receptors identified? 

0 Receptor Characterization: 
Are land use scenarios conservative, and are all potential receptors identified? 
Are exposure factors reasonable? 

0 Exposure Point Concentrations: 
Are models for estimating COC transport from site media to the receptor, and 
for estimating COC exposures and intakes, realistic and reasonable?. Are the 
assumptions used for developing risks reasonable and bounding of potential 
exposure ranges? 

Risk Characterization: 
What uncertainties are associated with cancer risks or HIS for multiple COCs? 

At the FEMP site, the approach taken on an FS risk assessment differs from that of a baseline risk 

assessment. FS risk assessments estimate exposure point concentrations using models and 

assumptions about site conditions both during and following remedial actions. Baseline risk 

assessments use existing data to evaluate current risks. The results of FS risk assessments have much 

more inherent uncertainty with regard to exposure patterns, exposed populations, and exposure 

concentrations than do the results of baseline risk assessments. One purpose of this uncertainty 

analysis is to characterize the sources of uncertainty which contribute most to the overall uncertainty 

in the FS risk assessment. 
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L 4 C.8.1 COC SELECTION 

A major concern of this FS risk assessment is the reliability of COC identification, both in terms of 

ensuring that all chemicals or radionuclides have been correctly identified as COCs and that their 

potential concentrations are adequately quantified. The accuracy of COC identification is directly 

related to the quality of COC characterization data, including information on contaminant 

identification, location, and concentrations. Characterization was controlled by the CERCLA 

sampling and analysis plan, which identified sampling locations and analytical protocols. 

- 

The source of COC data for this risk assessment was the Operable Unit 2 RI report (DOE 1994a), 

particularly the baseline risk assessment. The RI report was prepared according to CERCLA 

guidelines, and the data were validated. Whenever possible, COC identification was based on risk 

results in the baseline risk assessment from data collected according to the CERCLA sampling plan. 

However, uncertainty is inherently high in the Solid Waste Landfill data due to the heterogeneity of 

the waste forms. Uncertainty of soil data is inherently higher than groundwater data because soils are 

heterogeneous. 

It is unlikely that major COC contributors to risk for Operable Unit 2 have been overlooked. Any 

shortcomings in the chemical data that have been gathered at the FEMP site are compensated for by a 

large database of contaminant type and concentration data. Evaluation of these data have identified a 

large number of COCs which are present in Operable Unit 2 wastes and associated materials, and 

confirm general contamination patterns indicated by past site operations. There is a high degree of 

certainty that the major COCs (uranium and other radionuclides, arsenic and other metals, and 

organics) which could credibly contribute to site risks have been identified. 

According to RAGS (EPA 1989a), the UCLs are used for all exposure concentrations. This means 

that 95 percent of the time, the actual mean concentration can be less than the value used in the 

exposure assessment. Conversely, 5 percent of the time the actual mean concentration can be greater 

than the value used in the exposure assessment. 

Uncertaintv in Laboratory Detection Limits 

The use of Contract Required Detection Limits (CRDL) and Contract Detection Limits (CDL), 

instead of Sample Quantitation Limits (SQL) and Minimum Detectable Activities (MDA), can cause 

the following uncertainties: 

:.. (,.--(. : ' ; - I  .!' ' %  .' ; 
FEr;l'oU2FS/TDOi'OU~FSRA.C8/Febmary 16. 1995 12:32pm C-8-2 



FEMP-OU02-6 FINAL 
March 1. 1995 

One half the CRDLICDL could be as much as an order of magnitude greater than one 
half the SQLIMDA. This may affect the statistical distribution (normal or lognormal) 
causing a potential for overestimation or underestimation of the concentration term 
(and the risk). This could affect the estimated risk by up to an order of magnitude, 

High detection limits could mask the existence of contaminants present at low levels. 
When non-parametric tests are performed on a data set, the ranking methodology lists 
the detections above the non-detects even if the numerical value of the detection limit 
is higher. The potential exists for a non-detected result to actually have a 
concentration higher than the detected values in the ranking and thus results in an 
underestimate of the risk by up to an order of magnitude. However, this potential is 
low as shown by the fact that laboratories could and did report detected values at 
levels well below the CRDL. 

The statistical analysis reported in Appendix A contains these uncertainties. However, the remedial 

alternatives remove a significant portion of the COCs through remediation and post remedial 

concentrations will be lower than those currently present. All constituents, except for a few COCs 

(for example, see Table C.11-1) will be reduced to background concentrations. An assessment of the 

COCs remaining after remediation indicates that these data sets contain relatively few non-detects, and 

this will limit the impact of the above uncertainties on the residual risk assessment. The majority of 

risk comes from uranium, radium, and thorium, and these contaminants have relatively few non- 

detects. The overall impact of these uncertainties on the residual risk assessment is considered to be 

less than an order of magnitude. 

C. 8.2 

EPA-supplied RfDs and cancer slope factors were used throughout the residual risk evaluation. 

Because of this, toxicological evaluations’ (upon which the residual risk evaluation is based) contribute 

no more uncertainty than in comparable CERCLA documents.As described in the Operable Unit 2 RI 

report, considerable uncertainty is associated with qualitative (hazard assessment) and quantitative 

(dose-response) evaluations of Superfund risk assessments. The hazard assessment characterizes the 

nature and strength of the evidence of causation, or the likelihood that a chemical that induces adverse 

effects in animals will induce adverse effects in humans. The hazard assessment of carcinogenicity is 

evaluated as a weight-of-evidence determination, using criteria from EPA (1986). Positive results in 

animal cancer tests suggest humans may also manifest a carcinogenic response, but the animal data 

cannot necessarily be used to predict the target tissue in humans. In the hazard assessment of 

noncarcinogenic effects, positive animal test results may suggest the nature of the human effects, i.e., 

the target tissues and type of effects (EPA 1989a). 

TOXICITY INFORMATION AND MODELS 

OQaB;&?’;T 
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There are many sources of uncertainty in dose-response evaluation of carcinogenic (Le., slope factor 

or unit risk calculations) and noncarcinogenic effects (Le., RfD or RfC calculations). The three 

major sources are: 

1. Interspecies extrapolations: 

Animal-to-human extrapolation, commonly used in the absence of quantitative 
pharmacokinetics, dosimetric, or mechanistic data, is usually based on a consideration 
of interspecies differences in body weight, surface area, or basal metabolic rate. 

2. Intraspecies or individual variation: 

Most toxicity experiments are performed with animals that are similar in age and 
genotype so that intragroup biological variation is minimal. The human population of 
concem may reflect a great deal of heterogeneity, however, including unusual 
sensitivity to specific toxic effects or contaminants. 

Toxicity data from human occupational studies reflect a bias because only those 
individuals sufficiently healthy to attend work regularly and those not unusually 
sensitive to the COCs are likely to be occupationally exposed. 

\ 

3. Key study and database quality: 

The quality of key studies (from which the quantitative data are derived) and the 
quality of the literature databases add to the uncertainty. For carcinogenic effects, the 
uncertainty associated with some quality factors (i.e., group size) is incorporated into 
the 95 percent upper bound estimate of the slope factor. For noncarcinogenic effects, 
additional uncertainty factors may be applied in the derivation of the RfD or RfC to 
reflect gaps in the database. 

4 
I 

Another source of uncertainty in the quantitative risk estimation for carcinogenicity is the method by 

which data from high doses in animal studies are extrapolated to the dose range expected for 

environmentally exposed humans. The linear multi-stage model, which is used in almost all quantita- 

tive estimations of human risk from animal data, is based on the nonthreshold assumption of 

carcinogenesis. A large body of evidence, however, suggests that epigenetic carcinogens (carcino- 

gens, which do not induce mutations), as well as many genotoxic carcinogens may have a threshold 

dose level below which they are noncarcinogenic (Williams and Weisberger 1991). The linear multi-. 

stage model is therefore regarded as being conservative for many chemicals. 

. 

Adding to this uncertainty is the fact that the EPA-derived slope factors found in IRIS (EPA 1994a) 

are set at the 95 percent UCL of the linear slope of the multi-stage model. Thus, risks evaluated 

using the slope factors may be overestimated. This consideration applies to both radiological and 
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B chemical estimates of carcinogenic risk. The slope factors derived by EPA for the evaluation of risks 

due to external exposure to radiation are of particular concern in this regard. These values were 

derived using conservative assumptions about exposure conditions and are likely to provide 

conservative risk estimates. 

The methods used to define RfD values for chemical contaminants also incorporate a large degree of 

conservatism. Sets of multiplicative uncertainty factors (UFs) are used to adjust the results of animal 

and human toxicologic studies to take into account the nature of the endpoint No Observed Adverse 

Effect Level (NOAEL) to Lowest Observed Adverse Effect Level (LOAEL) seen in the studies, 

differences in response to different dose schedules, the presence of especially sensitive populations, 

and the possible differences between human and animal sensitivity to contaminant exposures. Each UF 

may have a value as high as ten; thus, RfD values typically are set between 100 and 1000 times lower 

than the lowest dose seen to cause any adverse effects in animal studies. If the human and animal 

responses to contaminant exposures are not as dissimilar as reflected in the UFs (or if humans are 

less, rather than more, sensitive to contaminants), it is possible that the use of RfDs overstates the 

potential for adverse health effects in humans. 

The level of uncertainty in the toxicologic data for different chemicals varies because information . 

concerning some constituents and their associated health effects is comparatively scarce, whereas for 

others much more information is available from health effects studies. Also, different amounts of 

data may be available concerning the different types of effects for a given COC. For example, 

uranium (a key COC a Operable Unit 2) has been established as a chemical toxicant (mainly affecting 

the kidneys) based on human and animal studies. The RfD for uranium was based on the results of 

animal studies and was calculated by applying an uncertainty factor of 1000 to a LOAEL for 

nephrotoxicity in rabbits to provide a margin of safety for extrapolation to humans. The uncertainty 

factor consists of three factors of 10 each for: 1) estimation of a NOAEL from a LOAEL, 2) 

extrapolation from animals to humans, and 3) the range of sensitivities among exposed humans. 

B 

0 

There is even greater uncertainty regarding the carcinogenicity of uranium. As an alpha-particle 

emitter, uranium is also considered a carcinogen; however, epidemiological evidence of uranium- 

induced excess cancers is difficult to obtain. This is largely because the human data available on the 

radiocarcinogenic effects of uranium exposure are for underground miners who were simultaneously 

exposed to radon and radon progeny, which are known carcinogens. The studies of humans 
) 
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sometimes lack quantitative information concerning uranium exposure, including potential uranium 

exposure through previous employment, concurrent smoking patterns, or concurrent radon exposure 

levels, all of which are needed to definitively determine the risk attributable to uranium exposure. 

These facts weaken the power of the human studies to detect excess risk, if any, above natural risk. 

These uncertainties are not well known or easily quantified. 

Uncertainties in the interpretation of toxicologic data also affect risk assessment results for inhalation 

exposures to metals. Hazard index values associated with particulate inhalation exposures exceed one 

for several receptors at Operable Unit 2. Almost all of the HI values are contributed by exposures to 

antimony. 

Subchronic health effects as a result of short-term exposures during remedial actions were assessed in 

this FS using chronic risk parameters. This assumption was made because the duration of on- 

property exposures during remediation could potentially exceed the two-week to seven-year exposure 

period defined for subchronic exposures. The use of the 'more conservative chronic risk parameters 

provide a more conservative approximation of health effects with less uncertainty 

Uncertainty in the derivation of reference doses in mitigated by the use of uncertainty and modifying 

factors that normally range between three and ten. Uncertainty factors (UF) and modifying factors 

(MF) are assigned as follows: 

0 A UF of ten is used to account for sensitive subpopulations. 

A UF of ten is used when extrapolating from animals to humans to account for 
interspecies variability. 

0 A UF of ten is applied to a NOAEL (no observed adverse effect level) derived from a 
subchronic study rather than a chronic study. 

A UF of ten is applied to a LOAEL (lowest observed adverse effect level) to estimate a 
NOAEL. 

0 

An MF from zero to ten is applied to data to reflect the quality of the data from the 
critical study used to derive the reference does. 

As a result, a combination of uncertainty and modifying factors may exceed 100, 1000, or more for a 

particular compound. Other toxicity infomiation used in the Operable Unit 2 risk assessment that 

introduces uncertainty include (DOE 1994a): 
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The EPA inhalation slope factor of 7.7 x 10"' pCi-' for Rn-222 plus its daughters is 
used to calculate risks resulting from indoor inhalation of radon gases. The EPA bases 
this slope factor on a 50% equilibrium ratio between Rn-222 and its short-lived 
daughters. Studies cited in NCRP Report No. 78 (NCRP 1984) report a lower value for 
this equilibrium ratio in indoor air (i.e.: 100/50/30/20/20 for Ra-222, Po-218, Pb-214, 
Bi-2 14, and Po-2 14, respectively). Since the concentration of daughters expected in 
indoor air is lower than the 'EPA assumption, the slope factor is probably conservative 
in this respect. 

PAHs that are classified as B2 probable human carcinogens for which no toxicity data 
were available are evaluated using benzo(a)pyrene toxicity data. This assumption likely 
leads to an overestimation of the carcinogenicity of those PAHs because conservative 
assumptions were used to relate their carcinogenicity to that of benzo(a)pyrene. 
However, when toxicity equivalency factors were used in this assessment to evaluate. 
their carcinogenicity, this may either underestimate or overestimate the carcinogenic 
risks. Overall, this increased 'conservatism does not significantly impact the overall 
risks from Operable Unit 2 since the majority of risks are posed by other COCs. 

The only PCB with positive carcinogenicity results is Aroclor- 1260. The carcinogenicity 
of all PCB isomers were assumed to be equal to the carcinogenicity of Aroclor-1260 
because the dose-response data for other isomers are inconclusive. Statistically 
significant cancer results were not seen for Aroclors'with lower percentages of chlorine 
atoms. The conservatism introduced in the evaluation of PCBs is not anticipated to 
impact the selection of COCs for final risks because they did not exceed the 
concentration-toxicity screen. . .  

As with PAHs, the carcinogenicity of dioxins and furans other than the 2,3,7,8-isomer 
were determined using EPA's revised Toxicity Equivalency Factors (TEFs) in the 
absence of toxicity values for the different isomers. The TEFs are based on the 
assumption that all dioxin and furan congeners are carcinogenic. This may introduce a 
large positive bias to the results of the assessment. 

A significant source of uncertainty for calculating risks from radionuclides in surface soil is the use of 

EPA slope factors for external radiation exposure. In deriving these slope factors, EPA has assumed 

that an individual stands continuously on an infinitely thick slab of soil with a uniform radionuclide 

concentration. To manage complicated calculations for photon attenuation and scattering in soil, EPA 

has assumed that the activity in the slab source is present on an infinite plane with uniform surface 

concentration. The slope factors for external radiation exposure are, therefore, based on calculated 

exposures (and associated risks of cancer incidence) from the hypothetical plane source. In addition, 

EPA calculates slope factors for ingestion of many radionuclides using the maximum value for the GI 

absorption factor. The actual chemical form(s) that influence the magnitude of the GI absorption 

factor have not been considered. 

I 
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C.8.3 EXPOSURE PATHWAYS AND PARAMETERS 

Both remedial and residual exposure pathways are derived from EPA guidance (EPA 1989a) and the 

RAWPA (DOE 1992). As such, the components for each pathway are based on information derived 

from literature or scientific hypothesis. The associated uncertainties are reviewed below. 

C.8.3.1 Remedial Action Exuosure Pathways 

U 

In general, estimates of remedial action risks in this assessment are conservative. The estimates tend 

to overestimate the risks likely to be experienced by potential receptors during remedial activities. 

Conservative analyses are necessary to compensate for uncertainties inherent in the assessment and to 

insure that potential risks are not missed. These uncertainties are examined by exposure mode below. 

Direct Radiation 

Excavation. Direct radiation exposure to a remediation worker during excavation requires an 

individual standing on contaminated ground during the last phase of excavation. The magnitude of 

his exposure is directly related to the time he spends standing on the ground. The exposure time is 

very uncertain. It is likely that a person will spend very little time on contaminated ground, since 

excavation through the liner will take place without monitoring (and therefore without the presence of 

monitoring personnel) and contaminated ground should exist only in areas where the liner has been 

breached. 

If a heavy-equipment accident should occur, protection from direct radiation afforded the remediation 

worker inside the cab could be greatly diminished. Exposure parameters for this scenario are difficult 

to quantify and the results uncertain. Qualitatively, it can be stated that impacts would be small since 

exposure time would be short and radiation fields would be low. 

Drving. Direct radiation exposure to an operator from drying depends on the proximity of the 

operator to the dryer containing soil material and on the shielding afforded by the dryer. Given the 

low radiation dose rates associated with the material and the "hands-off nature of the drying process, 

it is likely that radiation exposure would be unmeasurable using personnel dosimetry devices. 

Impacts predicted in the assessment, though small, likely overestimate the dose equivalent that would 

occur. 
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B Gondola Handling. Direct radiation exposure impact to a gondola handler depends on the proximity 

of the handler to the gondolas. Handlers will need to perform radiation surveys of each gondola. 

The estimate of the duration of these operations represents the primary uncertainty in this assessment. 

However, these operations comprise only a small fraction of the total time needed to load a gondola. 

Immersion and Inhalation 

Excavation. Similar to direct radiation from discrete sources, exposure via ionizing radiation from 

immersion in and inhalation of airborne contaminants depends on source strength (air concentration) 

and exposure duration. For assessment of excavation risks, it is uncertain where the receptors will be 

with respect to the excavation. This assessment assumes the receptors are located as near as possible 

to the excavation site. It is likely that nonremediation workers and off-site individuals would be 

exposed to greatly reduced concentrations, thus reducing their overall exposure. 

For remediation workers, inhalation impacts were ignored since the workers would use respirators. 

However, respirators do not completely eliminate intake of COCs in the air. Respirators afford a 

protection factor on the order of a factor of 50 (per 10 CFR Part 20) to the worker. This means that 

the worker wearing a respirator is exposed to a COC concentration 50 times less than is in the air. 

However, in spite of the anticipated low .risk from inhalation to nonremediation workers, and the 

lower exposure time than for nonremediation workers (a factor of 5 ) ,  to be conservative, this risk was 

1 

quantified. 

As with direct radiation, if a heavy equipment accident should occur, the protection from inhalation of 

.contaminated soil afforded the remediation worker inside the cab could be greatly diminished. 

Exposure parameters for this scenario are difficult to quantify and the results uncertain. Qualitatively, 

it can be stated that impacts would be small since the exposure time would be short and COC 

concentrations low. 

The remedial action risk assessment assumes that subsurface waste materials and underlying liners 

(when present) are unavailable for transport to receptors due to the high amount of moisture in these 

materials. Although a reasonable assumption, concentrations of arsenic in waste material would result 

in cancer risk of 10” if resuspended. Any uncertainty regarding the resuspension of waste material 

must be eliminated to reduce the resuspension risks; that is, engineering controls must be in place to 

ensure that waste materials and liner will not be resuspended during excavation. 
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4 Drvina. Shredding. and Crushing 

To evaluate releases during waste processing operations, receptors were placed close to the release 

point (200 meters for nonremediation workers and 400 meters for off-site individuals), thus exposing 

them to a higher-than-expected concentration of COCs. Waste processing is assumed to be released 

from ground level, although any such release will likely be elevated (from a stack vent). Elevated 

releases result in greater dispersion and lower COC exposure point concentrations. 

Finally, the off-gas system will like'ly remove a fraction of the COCs assumed to be released. No 

credit was taken for off-gas contaminant removal in the assessment. 

For nonremediation workers, a breathing rate of 3 cubic meters per hour is used. This assumes the 

worker is doing heavy labor continually for the 8 hours per day he is working and is exposed. A 

nominal value of approximately 1 cubic meter, or one third as great, is probably a more reasonable 

estimate. 

Mechanical Hazards . 

Mechanical hazard risk coefficients are based on general construction activities. Remedial activities 

considered in this FS generally involve less "hands-on" work. It is likely that actual risk to workers 

from mechanical hazards will be less than that calculated in this assessment, due to the use of remote 

operations. Also, the man-hour estimates used in the cost estimate do not have a fine distinction of 

worker type. Many of the hours could be attributable to nonlaborers. 

4 

TransDortation 

Transportation impacts were assessed with the RADTRAN 4 computer code. The exposure scenario 

was defined based on many of the code default parameter values. These defaults are designed to give 

upperbound estimates of impacts. 

Risk Perspectives for Risks to Remediation Workers 

Remediation worker inhalation and direct radiation doses, as calculated in Tables C. 11- 1 through 13, 

18-21, and 28-30 were in range of lo5 to 10" for the-various subunits for the total duration of the 

project, approximately 4 years. These doses were calculated assuming: 

No worker protective equipment (PPE) 
The 95% UCL soil concentration 4 
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0 Worst-case exposure durations 
0 

0 

Worst-case soil volumes. 

Assumes that one worker receives the maximum exposure in each subunit for all 
Remediation activities 
Inhalation and uptake (i.e., is taken into the lungs) of 100% of the soil which is 
airborne at the maximum dust loading (600 pg/m3) for the entire exposure duration 

The assumptions used in these calculations must be considered as bounding, and in many cases, far 

exceed even worst-case scenarios. The method of evaluating worker inhalation doses based on dust 

loading ignores the following critical "dose-lowering'' considerations: 

0 Only a fraction of the soil is respirable. Dust must be of a respirable fraction to be 
taken into the lungs. This respirable fraction is in the size range of 0.2 - 10 pm 
(AMAD), with the most likely intake size at 1 pm. 

Of the respirable fraction, only 60% of the amount inhaled will be taken in by the 
body. 

0 Only a fraction of the soil will contain contamination at the 95% UCL level. 

~ 0 Because of the duration of some of the activities, workers will not be exposed to the 
maximum hours for any subunit. 

Any one of these considerations could be responsible for an order of magnitude over-estimation of 

actual doses. Many of these considerations are "built-in" to the EPA methodology (assumptions) in 

order to ensure conservatism in the estimations, but they do not represent "real" risks to a worker, 

and were developed to ensure the safety of the public exposed to chronic releases of contaminants 

over long (e.g., lifetime) exposures. A lifetime is currently defined as 70 years. The exposure 

duration of this project is approximately 4 years. While it is assumed that carcinogens, once taken 

into the body, continue to pose a cancer risk for the rest of an individual's life, these calculational 

methods are based on continuous intakes (Le., new carcinogen exposure) over the 70 years. 

The total doses over the life of the project as calculated in Tables C.11-1 to -12, that are responsible 

for the largest part of these risks are (given approximately): 

50 mrem inhalation 
200 mrem maximum for direct radiation 

The dust loading for construction activities is 600 pg/m3 (RAWPA). For the most limiting uranium 

isotopes (U-234, -235, and -236), DOE has calculated a derived air concentration (DAC), i.e., the air 
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concentration that will give a dose of 5 rem is breathed by a worker for 2000 hr/year, of 2 x 10" 

pCi/ml (10 CFR 835). Using a uranium soil concentration of 500 pCi/gm (based on the solid waste 

landfill U-total listed in Table C.II-4), the following estimate can be made: 

When compared to the DAC of 2 x 10" pCi/ml, this estimate is two orders of magnitude lower, 
giving an approximate, but conservative dose of 50 mredyear. 

TABLE C.8-1 

SUMMARY OF CURRENT REGULATORY STANDARDS FOR 
PROTECTION OF RADIATION WORKERS 

Regulatory Regulatory ' Limit Value Conditions 
Standard Agency (rem) 

10 CFR 20, 835 

10 CFR 20, 835 

10'CFR 20, 835 

10 CFR 20, 835 

US NRC, DOE 

US NRC, DOE 

US NRC, DOE 

US NRC, DOE 

10 CFR 20, 835 

10 CFR 20, 835 

US NRC, DOE 

US NRC, DOE- 

29 CFR 1910.96 OSHA 

29 CFR 1910.96 OSHA 

5 r e d y r  

25 rem 

0.5 

0.05 

0.1 

0.005 r e d h r  

1.25 
redquarter 

7.5 
rem/quarter 

External + internal 

Lifetime special exposure 

To a declared pregnant worker 

Maximum per year without consideration 
of respiratory protection 

Maximum per year in a controlled area 

Areas which must be designated as 
radiation areas 

Worker whole body limit 

Skin 

Since the project is on a four year basis, the annual doses would be about 50 mredyr  for direct 

radiation and 15 mredyear for inhalation. 

The risks presented may be put into perspective for remediation workers by comparing the dose used 

to calculate this risk to current regulatory standards for exposure. These are summarized in 

Table C.8-1. 
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1 As shown in Table C.8-1, the doses estimated are in the range that is considered acceptable for 

workers in controlled areas, but these activities may not even require respiratory protection. 

Estimates of direct radiation performed using the MICROSHIELD code predicted dose rates up to a 

maximum of 0.00003 rem/hr (for excavation of the Active Flyash Pile). And the areas may not need 

to be declared as radiation areas. These doses are well within the acceptable current standard for 

exposures to members of the public from licensed sources, 100 mredyr.  

These risks are more commensurate with those that would be acceptable for risks to members of the 

public (lo4 to than those deemed acceptable to workers. Workers are assumed to voluntarily 

be exposed to risks that are higher than those to which the public should be exposed. The key is in 

risks assumed voluntarily as opposed to "public" risks which are assumed to be involuntary risks. 

This can be seen in the regulatory limits for workers (Table C.8-1) that include OSHA, NRC, and 

DOE limits at 5 r e d y r  as opposed to the public dose limit of 100 mredyr .  OSHA is charged with 

setting safe worker levels for various work hazards while EPA has been tasked with ensuring .public 

and environmental safety to hazardous materials. ' Members of the public are currently exposed to background radiation of 100 mrem (New York) to 

125 mrem (Denver) yearly based on their place of residence. Public risks which can be considered 

voluntary include those shown in Table C.8-2. The risks to workers from radiation are orders of 

magnitude below those posed by industrial hazards, as shown in Tables CAI-21 and -22. 

TABLE C.8-2 

ACTIVITIES CAUSING A RISK OF DEATH OF lo4 PER YEAR 
Activity per year 

Smoking 3 cigarettes 
Drinking 1/2 liter of wine 

Spending 1 hour in a coal mine 
Traveling 300 miles by car 
Flying 6,000 miles by jet 

One chest X-ray 

Nature of Risk 
Cancer, heart disease 
Cirrhosis of the liver 

Black lung disease 
Accident 

Cancer caused by cosmic radiation 
Cancer caused by radiation 

Source: Jacobson, A.P. and G.P. Sakalosky, 1980. Radiation in Medicine & Industry, Public 
Information Committee of the Health Physics Society, Bethesda, Maryland. 

FER/OU2FS/TDO/OU2FSRA.C8/February 16. 1995 I2:32pm C-8- 12 



FEMP-OU02-6 FINAL 
March 1. 1995 

4 C.8.3.2 Residual ExDosure Pathwavs 

Receptors considered in the FS residual risk assessment are the off-property farmer (adult and child), 

on-property resident farmer (adult and child), on-property perched water user, and expanded 

trespasser. Other receptors may be exposed to FEMP’COCs; however, the conservative exposure 

scenarios used in this report provide a high degree of assurance that no actual exposed population will 

receive levels of exposure greater than those estimated in the FS risk assessment. 

Potential exposure pathways were evaluated for each exposed receptor. All pathways which could be 

complete under either land use scenario (federal or private ownership) were evaluated quantitatively 

for their potential to be associated with adverse health effects. Each specific receptor population was 

assumed to be exposed through all pathways which might be complete under minimally plausible 

conditions. There is a high degree of assurance that total exposures are not underestimated for any 

actual exposed populations. 

. 

Default exposure factor values for characterizing exposures to FEMP receptors are presented in the 

RAWPA. For this FS risk assessment, receptor scenarios were selected to represent the highest 

potential exposures. Exposure factors in the risk assessment are based on surveys of physiological 4 
characteristics and behavioral profiles across the United States. Attributes and activities studied in 

these surveys generally have a broad distribution. To account for most of this distribution, this risk 

assessment follows the EPA’s recommendation in RAGS to use the 95th percentile values for most 

exposure factors .(EPA 1989a). 

Exposure Duration 

In accordance with EPA guidance (EPA 1989a), it was assumed that farm families occupy the land 

for a full lifetime (70-year) exposure period. This is a conservative approach. The exposure 

durations for all individuals within an age bracket are realistic, because of the historic stability of 

communities in the FEMP area. 

ExDosure Freauencv 

It was assumed on-property and off-property families would occupy the property for 350 days per 

year, a conservative but realistic assumption for farm families. 
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ExDosure Time 

Farming family members were assumed to spend 24 hours a day on the farm property, whether it is 

assumed to be on or off the FEMP property. This is a conservative assumption as it does not take 

into account school time, shopping time, off-farm work, and other activities. 

Body Weight 

Body weights used in the evaluation of residual risks were derived from standard tables for United 

States body weight distributions. Values were selected from distribution midpoints because of the 

certainty regarding those distributions. The actual variation for adults is likely to be less than a factor 

of two. Although children have a wide range of body weights, the uncertainty is, at most, a factor of 

two or three (plus or minus for a given age group). Selection of the midpoint (rather than the 95th 

percentile) for this variable adds conservatism to the risk estimates because this quantity appears in 

the denominator of the intake equations (i.e., risk is inversely proportional to body weight). 

Ingestion of Soil. Food, and Water 

There has been considerable discussion in the scientific literature concerning the appropriate oral 

ingestion rate of soil and dust for adults and children. Current EPA guidance recommends 100 

mg/day for adults and 200 mg/day for children under the age of six. Since the evaluation of residual 

risk considered farmers who would be exposed to quantities of dust through farming activities, a 

weighted value of 180 mg/day was used for the on- and off-property farmers. These values are 

realistic as a multi-year average, but soil ingestion rates could potentially be higher for short-term 

exposures. 

The rate and type of food consumption vary greatly from locality to locality and individual to 

individual. Estimates of food consumption used in the residual risk assessment are national averages 

and may not be appropriate for some individuals exposed to FEMP COCs. It should be noted that it 

was assumed that the majority of food consumed will be from local farm products. This is a very 

conservative assumption. The values presented represent conservative estimates and are not likely to 

vary by more than a factor of two for the average individual. The greatest uncertainty is in the 

consumption of specific foods (e.g., vegetables) by children. The direction and magnitude of this 

uncertainty are unknown. 
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Consumption of drinking water was set to EPA Region V default values, which are conservative 

estimates. Over multi-year exposures, these values are not likely to vary widely and may be 

overestimated by a factor of less than two. Most likely, drinking water consumed will be less than 

the default values. 

Dermal Exuosure Factors 

Four critical assumptions have been made relating to the assessment of dermal exposure to soils: 1) 

amount of exposed skin surface area, 2) quantity of soil adhering to the skin, 3) length of time the 

soil adheres to the skin, and 4) partitioning rate of the COC from soil across the skin barrier. In 

addition, intake of contaminants associated with dermal contact to water is controlled by dermal 

permeability to specific waterborne contaminants. These factors vary widely and may contribute 

substantially to uncertainty in the risk assessment by these pathways. In general, assumptions used to 

estimate dermal absorption are consistent with the conservative default values defined in EPA 

guidance (EPA 1989a). The average extent of uncertainty in dermal exposure factors is quite large 

(an order of magnitude or more). In addition, the adjustment of toxicity values for use in the dermal 

pathway risk assessment, particularly in the case of inorganic contaminants, was performed using 

conservative assumptions about contaminant intake and likely contributes a further, unknown degree 

of conservatism to the characterization of dermal pathway risks. 

C.8.4 RECEPTOR CHARACTERIZATION 

Receptor characterizations were developed primarily from the RAWPA and EPA comments dated 

June 27, 1994 (EPA 1994d) on the Operable Unit 2 FS risk assessment. For this FS, receptor 

scenarios for the two future land uses, government and private ownership, were selected to represent 

the reasonable maximum potential exposure. 

As described in Section C.8.3.2, exposure factors were based on surveys of physiological and 

lifestyle profiles across the Untied States and attributes and activities studies generally have a broad 

distribution. To account for most of this distribution, this risk assessment follows EPA's 

recommendation in RAGS to use tlie 95th percentile for most exposure factors (EPA 1989a). In 

addition, the exposure factors are consistent with EPA Region V guidance. This introduces a 

conservative bias into the results. 

I .  
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D The following RME receptors were chosen for the FS remedial action risk assessment: 

0 Remediation workers 
0 Nonremediation workers 

0 General public . 

Off-property residents at the FEMP boundary 

Exposure pathways for these receptors include inhalation of resuspended dust and gaseous emissions, 

ingestion of and dermal contact with soil, direct radiation effects, and physical injury. 

The following receptors were selected for the residual risk assessment: 

Federal OwnershiD with Access Controls Private OwnershiD 

Off-property farmer (adult) On-property resident farmer (adult using water 

Off-property farmer (child) , On-property resident farmer (child using water 

from GMA) 

from GMA) . 

Expanded trespasser , B Off-property farmer (adult) 

Off-property farmer (child) 

On-property farmer (adult using perched 
water) 

As previously stated, other receptors may be exposed to FEMP COCs; however, the conservative 

exposure scenarios addressed in this report make it likely that no actual exposed population will 

receive greater exposures than those estimated in the FS risk assessment. 

A major uncertainly associated with predicting future exposures at the FEMP is the future disposition 

of the property itself. Because it is not possible to accurately predict what the future uses of the land 

may be, the most conservative (rather than the most likely) land use was evaluated, as stipulated by 

the NCP. The receptors evaluated in this assessment have been generally selected to reflect and 

encompass those types of activities that would produce the reasonable maximum exposure. The 

uncertainty associated with receptors identified in the two future land use scenarios is high (i.e., 

potential to overestimate risk by 2 or more orders of magnitude) due to the low probability of the site 

being used as a residence or for agricultural purposes (DOE 1994~).  

D 
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C.8.5 EXPOSURE POINT CONCENTRATIONS 

Predicted concentrations were used as exposure point concentrations since measured data are not 

available (e.g., the future. These predictions were made using mathematical representations (models) 

of the natural systems found or suspected to exist in the study area. Due to the complexity of natural 

environments, conservative assumptions were o,ften used in these models to calculate exposure point 

concentrations. Uncertainties associated with modeled exposure point concentrations in Operable 

Unit 2 can be attributed to the following sources: 

Use of Toxicity Characteristic Leaching Procedure (TCLP) data to characterize 
leachate concentrations in the natural environment adds conservatism to the 
groundwater fate and transport modeling process because TCLP leaching is performed 
with an acidic solution. This tends to overestimate the leachate concentration of 
inorganics over natural (more neutral) leaching conditions. 

The selection of parameters related to the attenuation and retardation of constituents is 
a major uncertainty in the analysis. The attenuation and retardation factors of every 
constituent except uranium were determined after an extensive literature search. The 
use of site-specific values are assumed to result in lower uncertainty than using 
literature values. 

4 The organic decay rates at the FEMP were determined after an extensive literature 
search. The actual decay rates may or may not follow the assumed literature values 
because of site-specific conditions. The'use of-site data to determine organic decay 
rates is assumed to result in lower uncertainty than that resulting from the use of 
literature values. 

Transport through the vadose zone is approximated by using a one-dimensional model 
and assuming the zone is homogeneous. The unsaturated seepage flow rate is a 
function of several parameters, such as porosity, residual saturation, and pore size 
distribution- index. Due to the heterogeneous nature of the till, .these parameters 
change from location to location and from depth to depth. 

The total mass of each contaminant is calculated by multiplying the UCL by the 
volume of the entire waste area, except for U238 which was kriged, thus assuming the 
UCL concentration is uniformly distributed through the entire source. 

The fate and transport modeling uses a "70-year rule" for these constituents where no 
or inadequate leachate data exist. This "rule" assumes all the chemical leaches from a 
particular waste unit in 70 years. This method is considered very conservative for 
compounds that are insoluble but may underestimate the maximum exposure for 
soluble compounds. 

Air modeling is based on a number of conservative assumptions. In combination 
these assumptions appear to overestimate the exposure point concentrations for air 
based on site air monitoring data and according to a literature search for typical ' 

ambient air PM,, measurements for EPA Region V. The long-term average PM,, 
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concentrations calculated are comparable to measured dust concentrations on 
constructions. This uncertainty is expected to moderately overestimate risk (i.e., 
overestimate risks by 1 to 2 orders-of-magnitude). 

The future configuration of the OU2 subunits is uncertain at this time; thus, a 
reasonable worst-case configuration is used to determine source concentrations for 
both air and surface water modeling. If the actual configuration differs from that used 
in this evaluation, the future source concentrations may change and the models will 
have incorrectly estimated the exposure point concentrations. . 

The transport models individually made assumptions regarding the fate of individual 
constituents within source media. However, these models were not combined or 
linked to consider assumptions made regarding depletion of chemicals from one model 
and the effect of that assumption on another model (i.e., the leaching models did not 
consider source depletion from volatilization or fugitive emissions and the air 
emissions models did not consider losses via leaching). Further, the direct exposure 
pathways to a particular source (i.e., incidental ingestion of Surface soil) did not 
consider source depletion by leaching, surface water transport, or air emissions. 
Consequently, this assumption is considered very conservative. 

These uncertainties for modeling collectively are assumed to moderately overestimate the 

concentrations expected in groundwater and for aerial deposition (Le., overestimate concentration and 

risk by a factor of one to two orders of magnitude) based on the above discussion. Models were also 

used to calculate chemical concentrations in plants and animals. Each time concentrations at one level 

in the food chain are extrapolated from a lower level, uncertainty is introduced into the result. For 

example, soil-to-plant transfer factors (B, values) generally represent the maximum amount of 

contaminant transfer that may occur. In reality, the contaminant transfer is quite dependent on the 

form of the constituent (e.g., metal specifies) and other site-related physical conditions (e.g., soil 

type). Thus actual site transfer factors are unknown. The values chosen are intended to be 

conservative and they are likely to overestimate risk. 

Each exposure factor selected for use in this risk assessment has some uncertainty associated with it. 

Generally these factors are based on surveys of physiological and lifestyle profiles across the Unite 

States. The attributes and activities studied in these surveys generally have a broad distribution. To 

avoid the underestimation of exposure, this risk assessment followed EPA's recommendation and used 

the 96" percentile for most of the exposure parameters used in this risk assessment. In other words, 

the values selected represent the observed or expected habits of a small percentage of the population 

(usually the upper 5 or 10 percent). For example, the resident farmer scenarios were assumed to 

inhale air at the location of the highest annual average concentration for 350 days per year for 
) 
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70 years. Seventy years represents the maximum exposure duration and is not based on a statistical 

assessment of local or regional residence time for farm families. This factor'tends to overestimate 

risk. 

Few intake parameters have high uncertainty associated with them. In the risk assessment for 

Operable Unit 2, the particular exposure parameters with the greatest uncertainty are judged to be 

those associated with time (combination of frequency and duration on the site). The particular 

exposure pathway with the combination of exposure parameters with the highest uncertainty is dermal 

contact, which is assumed to result in moderate uncertainty (over- or underestimate actual exposure 

by one to two orders of magnitude) for exposure. 

Values used to represent exposure point concentrations were defined to provide conservative estimates 

of exposure, thus ensuring a conservative evaluation of risks. All residual risk assessment exposure 

point groundwater concentrations are projected or modeled values. Uncertainties associated with 

exposure point concentrations estimated by models are additive or multiplicative and include 

uncertainties associated with each input parameter (diffusion coefficients, groundwater flow rates, 

etc.), model characteristics, release mechanisms, and source t e r n .  Residual risk evaluation input ' 

parameters were based on site information and professional judgment. and were designed to be 

conservative. Input parameters and models were selected and used in a manner consistent with the 

RAWPA. Further, representation of future conditions such as the three southern operable units are 

modeled as one unit for post remediation conditions. This is a result of the mixing and co-location of 

the remediated units. 

C .8.6 RISK CHARACTERIZATION 

Throughout this risk assessment, potential health effects caused by the simultaneous exposure to 

multiple on-site COCs were assumed to be additive in nature. Uncertainties associated with summing 

cancer risks or HIS for multiple substances are of particular concern in the risk characterization step. 

The assumption of dose additivity ignores possible synergism or antagonism among chemicals and 

assumes similarity in mechanisms of action. However, data to quantitatively 'assess chemical 

interactions are generally lacking. In the absence of adequate information on chemical interactions, 

EPA guidelines indicate that carcinogenic risks should be treated as additive, and noncancer HIS 

should also be treated as additive. These assumptions are made to help prevent an underestimation of 
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0 cancer risk or potential noncancer health effects at a site (EPA 1989a). Table C.8-3 provides on 

overview of the boundary of uncertainty for risk. 
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TABLE C.8-3 

SUMMARY OF UNCERTAINTIES, AND RISK BOUNDING 

Direction and Extent 
Uncertaintv Problem Specification of Problem of Uncertainty Effects on the Reported Risks 

COC Selection 
1. Species of Not all COCs have been identified. Low order of uncertainty. Probably Probably underestimates risks by a factor 

2. Quality of COC Not all quantities are known and 

Toxicological 
Information and slope factors. 
Models 

localized in small areas: 
Moderate order of uncertainty involving 

Underestimates COCs not quantified. 

less than IO. 
Varied. Can overestimate or underestimate 

Varied. Can range from less than a factor 
of IO to I order of magnitude. 

May overestimate risk by 2 to 3 orders of 

May overestimate risks by several orders 

May overestimates risk by severe orders 

Contaminants 

Information validated in various media. material volumes. risk by more than 1 order of magnitude. 
Extrapolation of d a k  missing RfDs or 

Conservative derivation of slope Overestimates risks for all COCs. 
factors and RfDs. magnitude. 
Linear dose-response modeling. Overestimates risks for some 

contaminants. of magnitude. 
EPA slope factor for external radiation Assumes infinitely thick slab of soil and 

external source of magnitude 
Exposure Pathways Improbable pathways to receptors; Depending on the land use, the receptors Moderate. Possibly 1 order of magnitude. 

lack of institutional controls after 70 may represent an overestimate. 
years. 

Exposure of 1 IO days per year may be Mild overestimate for drinking water 

. concentration and swimming in Paddys 
Run, etc. 

Receptor Characterization 
I .  Expanded, Overestimates by less than a factor of 3. 

Trespasser excessive. exposures by using a maximum 

2. Resident Farm 
Receptors 

Assumption that 50 percent of fruit 
and vegetables and 100 percent of 
meat and milk is derived from the 
farm. 
Estimation of exposure parameters. 

Overestimate. Possibly a factor of 3. 

In general, the exposure parameters are 
mild overestimates. 

Mild. Less than I order of magnitude. 

3. 70-year Exposure Seventy years of exposure for farmer Overestimates risk. Moderate current EPA RAGS recommends 
receptor represents the maximum 
duration and not statistical assessment 

a 30-year exposure. 

FERIOU2FSITDOIOU2FSRA.C8/February 16. 1995 12:32pm 



TABLE C.8-3 
(Continued) 

I Direction and Extent 
Uncertainty Problem Specification of Problem of Uncertainty Effects on the Reported Risks 

Exposure Point Concentration 
1. Air Concentrations Surface soil concentrations. 

Dust emission rate relating to 
vegetative cover and particle size. 

2. Groundwater 
Concentration 

3. Farm Product 
Concentrations 

Temporal correlation between 
particulate generation and dispersion 
not accounted for. 
Migration rate. 

Leachate concentrations. 

Source term. 

Toxicity of COC on Farm Product. 

Unknown due to lack of data. 
Vegetative cover assumptions may cause 
underestimate, particularly relating to 
farming activities. May be offset if 
particle size distribution shows low 
potential for particulate generation. 
Overestimate of air particulate expansion. 

Overestimate due to selecting small K,, 
values. This affects both concentrations 
and time of peak. 
Overestimate due to conservative 
assumptions, also availability of 
contaminants. 
Direction is unknown due to the overall 
uncertainty in the extent of 
contamination. Could be an 
underestimate. 
Could be an overestimate. 

C-8-22 

Unknown. 
Mild. Less than 1 order of magnitude. 

Probably moderate. 1 order of magnitude 
or less. 

Moderate. 1 to 2 orders of magnitude. 

Moderate. 1 to 2 orders of magnitude. 

Moderate. Could vary both plus and 
minus I order of magnitude. 

Unknown. 





. F  - 6 6 4  
L 

FEMP-OU2FS-6 FINAL 
March 1, 1995 . 

C.9.0 SUMMARY OF RISK ASSESSMENT RESULTS 

This section summarizes the calculated remedial action and residual risks for each receptor under the 

four FS remedial alternatives. Six COC sources were modeled including the five subunits and 

Disposal Cell. As such, the remedial action .and residual risks are presented side by side for 

consolidation of information. The remedial action and residual risks are not additive, due to the 

differing time spans in which they are likely to occur. For example, remedial action is assumed to 

occur within the next 10 to 20 years. In contrast, residual risks are considered to occur,over a 

1000-year time span, likely peaking at least a century after remediation is complete. Therefore, these 

categories of potential risk should be and are considered separately in the FS. 

Within the following summary tables, the potential carcinogenic and noncarcinogenic human-health 

risks, the risk of injury, and the risk of fatality are presented. For the no-action risk scenarios 

(Alternative l), the baseline risk assessment from the Operable Unit 2 RI report (DOE 1994a) was 

used. These matrices present the complete combination of land uses, receptors remedial and residual 

risks, subunits, sources and alternatives. This information is provided to risk managers and 

stakeholders so they can select the preferred remedial alternative based on the EPA’s criteria for the 

feasibility study.. Specifically, the matrices can be compared to the EPA criteria for the overall 

protection of human health and the environment, long-term effectiveness, and short-term 

effectiveness. 

0 

C.9.1 REMEDIAL ACTION RISKS 

Remedial action risks were calculated for carcinogenic and noncarcinogenic risks to remediation 

workers, on-property nonremediation workers, off-site public, off-property workers, and the public 

along the transportation route. Both construction and transportation risks were evaluated. 

Transportation risks were evaluated for rail transportation. On-site trucking risks were evaluated as 

part of the on-site industrial hazards. A summary of the results is presented in Tables C.9-1 through 

C.9-14. The following provides a brief discussion of the result. 

For all alternatives, risks due to inhalation exceed the 

site nonremediation workers except for risk associated with the lime sludge pond for alternative two. 

Risks to the public range from less than 

target risk value for remediation and on- - 

to less than lo”. 
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For dermal exposure, all alternatives show cancer risks less than 10" and HIS less than 1. For direct 

radiation, risks for the remediation worker exceed the 10" target for all alternatives. The risks for 

nonremediation workers and the public are below the target value. Risks from VOCs and immersion 

in a contaminated cloud are well below the targeted risk value for all alternatives. Risk from on-site 

industrial hazards are less for Alternative 2, increasing for Alternatives 3 and 6 respectively. 
\ 

1 

Remedial risks were calculated based on volumes and remediation hours developed from the public 

ownership land use. For the South Field, Solid Waste Landfill, and Lime Sludge Ponds, the volumes 

and remediation hours are approximately 2 to 5 times less than the volume and hours for the federal 

ownership scenario. For the Inactive and Active Flyash Piles, the volume and hours are a fraction of 

those calculated for the federal ownership scenario. Associated risks for the federal ownership 

scenario would be less than the risk presented in this section, for the public ownership scenario. 

C.9.2 SUMMARY OF ESTIMATED RISKS 

Table C.9-15 summarizes the highest (of the four subunit areas) remedial action and residual risks and 

hazards estimated to potential receptors resulting from the implementation of Alternatives 2, 3, and 6. 

The subunits contributing these risks and hazards are denoted by a footnote. The highest risks and 

hazards estimated for the No Action alternative are also presented to provide a comparison of 

potential risks in the event that no remedial actions are taken. 

Risks posed by the implementation of remedial actions under Alternatives 2, 3, and 6 are generally on 

the order of lo-' for the remedial worker and 

The greatest risk and hazard is to the remedial worker (5.1 x 

the implementation of Alternative 3. The risks to the remedial worker are developed without the 

benefit of personnel protective equipment per Section 10 of the RAWPA. As such, the level of 

protection provided by personnel protective equipment would further reduce risk. 

for the nonremedial worker and general public. 

and 8.9 x lo", respectively) from 

The greatest residual risks and hazards posed to any potential receptors, under either federal or 

private ownership, are from Alternative 1 (No Action). Total ILCRs are in the range of 

while total HIS range from below 1.0 to 65. 
to lo6 

The next greatest residual risks and hazards posed result from the implementation of remedial 

alternatives (i.e., Alternatives 2, 3, and 6). For the federal ownership scenario, the greatest risk is to 

. ,  ~ ' 
,.. . .. . ,  v, ' , $ ' ) f  1 ' . 
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the expanded trespasser (2.5 x 

is to this same receptor (0.13) under Alternative 3. For the private ownership scenario, the greatest 

risk is to the on-property resident farmer (6.4 x 

hazards for this scenario are to the on-property resident child (0.76), also under Alternatives 3 and 6. 

under Alternatives 3 and 6. The greatest hazard for this scenario 

under Alternatives 3 and 6. The greatest 

F .  I 
' I  
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PI/F 

p-rem 

ILCR 

HI 

PI/F 

REMEDIAL 
ALTERNATIVE 

1 .4/2.1x1UZ 1 .8/2.6x1U2 4.9/7.1xlU* 1.4/2. lxlU2 1 .5/2.2xlU2 

2.0x10’ 3 .Ox 10’ 3.0~10’ 9.2~106 9.2~10’  

2.9xlU‘ 3 .Ox 10’ 3 .Ox I U’ 1.3~10’ 3.8~10’ 

1.2/1.8x1Uf 2.O/3.0x1U2 5.3f7.8~10’ 2.4/3.6xlU2 0.5/7.0x10J 

NO 
ACTION 

1 

CONSOLIDATION 
AND 
CAPPING 

2 

~~ 

EXCAVATION 
AND OFF-SITE 
DISPOSAL 

6 EXCAVATION AND 
ON-SITE DISPOSAL 
WITH OFF-SITE 
DISPOSAL OF 
FRACTION 
EXCEEDING WAC 

SOURCES 

REMEDIAL ACTION RlSK!? 

’ THE RAWPA (DOE 1992) AND PREVIOUS FS RISK 
ASSESSMENTS DEFINE THE SCOPE OF QUANTITATIVE 
ANALYSIS FOR SHORT-TERM (REMEDIAL ACTION) AND 
LONG-TERM (RESIDUAL) RISKS. NOTE THAT 
CARCINOGENIC AND NONCARCINOGENIC RISKS 
RESULTING FROM ACCIDENTS ARE NOT INDICATED AND 
THEREFORE HAVE NOT BEEN CALCULATED. 

* For residual risk analysis, these subunits are modeled as one combined, 
southern subunit, due to postremediation commingling. 

** For remedial action risks, these subunits are modeled asone combined 
subunit, because the soil concentration data presented in the RI is for 
a combined subunit. 

Risks calculated assuming no PPE or shielding. ‘ 

RISKS 

. CARCINOGENIC =INCREMENTAL 
LIFETIME CANCER RISK (ILCR) FROM 

10-9 

CHEMICAL AND ALL RADIOLOGICAL 
IMPACTS (NCP TARGET RANGE IS 104T0 

NON CARCINOGENIC = HAZARD INDEX 
(HI) (HI NOT TO EXCEED 1.0) 

PREDICTED PER WORK HOUR (PI) 
FATALITIES =DEATHS PREDICTED PER 
WORK HOUR (F) 
WHOLE BODY DOSE EQUIVALENT 
(PERSON REM, i.e..p=rem) 
DOE ANNUAL DOSE RATE = 5 REM 
(lOCFR20 835) 

ND = NOT DETERMINED 

PHYSICAL INJURY = INJURIES 

NOT APPLICABLE 9- 

TABLE C.9-1 
RISK SUMMARY FOR OU2 ALTERNATIVES AND SUBUNITS 

REMEDIAL WORKER 
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1 

ALTERNATIVE 

ACTION 

2 
CONSOLIDATION 
AND 
CAPPING 

EXCAVATION 
AND OFF-SITE 
DISPOSAL 

ON-SITE DISPOSAL 

SOURCES: RISKS 

= THE RAWPA (DOE 1992) AND PREVIOUS FS RISK 
ASSESSMENTS DEFINE THE SCOPE OF 
QUANTITATIVE ANALYSIS FOR SHORT-TERM 
(REMEDIAL ACTION) AND LONG-TERM 
(RESIDUAL) RISKS. NOTE THAT CARCINOGENIC 
AND NONCARCINOGENIC RISKS RESULTING FROM 
ACCIDENTS ARE NOT INDICATED AND 
THEREFORE HAVE NOT BEEN CALCULATED. 

CARCINOGENIC = INCREMENTAL LIFETIME 
CANCER RISK (ILCR) FROM 
CHEMICAL AND ALL 
RADIOLOGICAL IMPACTS (NCP 
TARGET RANGE IS 1 0 . ~ ~ 0  10.9 

NON CARCINOGENIC = HAZARD INDEX (HI) (HI NOT 

PHYSICAL INJURY = INJURIES PREDICTED PER 

FATALITIES =DEATHS PREDICTED PER WORK 

WHOLE BODY DOSE EQUIVALENT (PERSON REM, 

DOE ANNUAL DOSE RATE = 5 REM (10CFWO 835) 
ND = NOT DETERMINED 

TO EXCEED 1.0) 

WORK HOUR (PI) 

HOUR (F) 

i.e., p = rem) 

NOT APPLICABLE 

* For residual risk analysis, these subunits are modeled as one 
combined, southern subunit, due to postremediation 
commingling. 

** For remedial action risks, these subunits are modeled as one 
combined subunit, because the soil concentration data presented 
in the RI is for a combined subunit. 

Risks calculated assuming no PPE or shielding. 

TABLE C.9-2 
RISK SUMMARY FOR OU2 ALTERNATIVES AND SUBUNITS 

NONREMEDIAL WORKER 

FERIOU~FSITDOIOU~FSRA.C~/F~~N~~~ 16. 1995 I:S7prn c-9-5 



FEMP-OU02-6 FINAL 
March 1, 1995 

DATION AND 

SITE DISPOSAL WITH 
OFF-SITE DISPOSAL OF 

WAC I IH1 I 2.7 x I O *  I 2.7 x 10' I 2.7 x IO-' I 1.5 x 10' I 8.6 x 10' I 2.6 x 10' I 
SOURCES: 0 RISKS 

0 THE RAWA (DOE 1992) AND PREVIOUS FS 
RISK ASSESSMENTS DEFINE THE SCOPE OF 
QUANTrl'ATWE ANALYSIS FOR SHORT-TERM 
(REMEDIAL ACTION) AND LONG-TERM 
(RESIDUAL) RISKS. NUl% THAT 
CARCINOGENIC AND NONCARCINOGENIC 
RISKS RESULTING FROM ACCIDENTS ARE 
N(JT INDICATED AND THEREFORE HAVE Nm 
BEEN CALCULATED. 

CARCINOGENIC= INCREMENTAL LIFEIlME 
CANCER RISK (UCR) FROM 
CHEMICAL AND ALL 
RADIOLOGICAL IMPACTS 
(NCP TARGET RANGE IS 10' 

NON CARCINOGENIC = HAZARD INDEX (HI) (HI NOT TO 
EXCEED 1.0) 
PHYSICAL INJURY = INJURIES PREDICI'ED PER WORK 
HOUR 0 
FATAL- = DEATHS PREDICTED PER WORK HOUR (F) 
WHOLE BODY DOSE EQUIVALENT (PERSON REM. Le., 
p=rem) 
DOE ANNUAL DOSE RATE = 5 REM (1OCFR20 835) 

'm 104, 
0 

0 

0 

0 

0 

ND = N(JT DEERMINED 

= NmAPPLICABLE 

For rcsidual risk analysis, these subunits are. mdeled 8s one 
combined, southern subunit, due to postremediation 
commingling. 

a 

e 

TABLE C.9-3 
RISK SUMMARY FOR OU2 ALTERNATIVES AND SUBUNITS 

FEDERAL OWNERSHIP WITH ACCESS CONTROLS 
OFF-PROPERTY FARMER (ADULT) @ 

igun23.1994 3:OOpm cL9-6 
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FEMP-OU02-6 FINAL 
March 1 ,  1995 

REMEDIAL 
ALTERNATIVE 

1 
NO 
ACTION 

2 
CONSOLIDATION 
AND 
CAPPING 

EXCAVATION 
AND OFF-SITE 
DISPOSAL 

EXCAVATION 
AND ON-SITE 
DISPOSAL WITH 
OFF-SITE 
DISPOSAL OF 
FRACTION 
EXCEEDING WAC 

,WEND: 
SOURCES 

RISK 

ILCR 

HI 
- 

RESlDUAL RISKS 

THE RAWA (DOE 1992) AND PREVIOUS FS RISK 
ASSESSMENTS DEFINE THE SCOPE OF 
QUANTITATIVE ANALYSIS FOR SHORT-TERhi 
(REMEDIAL ACTION) AND LONG-TERM 
(RESIDUAL) RISKS. NCYE THAT CARCINOGENIC 
AND NONCARCINOGENIC RISKS RESULTING FROM 
ACCIDENTS ARE NOT INDICATED AND 
THEREFORE HAVE NOT BEEN CALCULATED. 

e CARCINOGENIC = INCREMENTAL LIFEIlME 
CANCER RISK (UCR) FROM 
CHEMICAL AND ALL 
RADIOLOGICAL IMPACIX 
(NCP TARGET RANGE 1s l (r  
TO 103 

e 

e 

e 

e 

e 
ND = NOT DEIPUlINED 

n = NUT APPLICABLE 

NON CARCINOGENIC = HAZARD INDEX (HI) (HI 
NOT TO EXCEED 1 .O) 
PHYSICAL INJURY = INJURIES PREDICI'ED PER 
WORK HOUR (PI) 
FATALmIES = DEATHS PREDICED PER WORK 
HOUR (F) 
WHOLE BODY DOSE EQUIVALENT (PERSON REM, 
i.e., p=rem) 
DOE ANNUAL DOSE RATE = 5 REM (lOCFR20 835) 

For residual risk analysis, these subunits are modeled as one 
combined, southern subunit, due to postremediation.comngling. 

TABLE C . 9 4  
RISK SUMMARY FOR OU2 ALTERNATIVES AND SUBUNITS 

OFF-PROPERTY FARMER (CHILD) FEDERAL OWNERSHIP WITH ACCESS CONTROLS 

FEWCRU2FSISKHIAPP-CIv August 23.1994 3:00pm c-9-7 



FEMP-OU02-6 FINAL 
March 1, 1995 

-DIAL 
~ ALTERNATIVE 

ILCR 

HI 

1 
NO 
ACTION 

1.4 x l o 7  1.4 x 10' 1.4 x I O 7  4.9 x 10" 2.2 x 1 0 .  1.6 x 106 

1.3 x 10.' 1.3 x 1 0 '  1.3 x 1 0 '  2.9 x IOd 1.4 x lW 2.6 x 10' 

CONSOLIDATION AND 
CAPPING 

2 

3 
EXCAVATION 
AND OFF-SITE 
DISPOSAL 

6 EXCAVATION AND ON- 
SITE DISPOSAL WITH 

FRACTION EXCEEDING 
WAC 

OFF-SITE DISPOSAL OF 

DURCES: 

RESIDUAL RISKS 

RISK 1. ACTIVE 2. INACTIVE 3. SOUTH 4. LIME 5. SOLID 6. DISPOSAL 
FLYASH FLYASH FIELD* S L m E  WASTE CELL 

PILE. PILE* POND LANDFILL 

RISKS 

1 THE RAWA (DOE 1992) AND PREVIOUS FS RISK ASSESSMEN7S 
DEFINE THE SCOPE OF QUANTTI'ATIVE ANALYSIS FOR SHORT- 
TERM (REh4EDIAL ACTION) AND LONG-TERM (RFSIDUAL) RISKS. 
NOTE THAT CARCINOGENIC AND NONCARCINOGENIC RISKS 
RESULTING FROM ACCXDEN73 ARE NOT INDICATED AND 
THEREFOFtEHAVENmBEENCALCULATED. 

For residual risk analysis, these subunits are modeled as one combined, 
southern subunit, due to postremediation commingling. 

For remedial action risks, these subunits are modeled as one combined subunit, 
because the soil concentration data presented in the RI is for a combined 
subunit. 

CARCINOGENIC =INCREMENTAL LIFEITME 
CANCER RISK (ILCR) FROM CHEMICAL AND 
ALL RADIOLOGICAL IMPACTS (NCP TARGW 
RANGE IS 104T0 109 
NON CARCINOGENIC = HAZARD INDEX (HI) 
(HI NGI' TO EXCEED 1 .O) 
PHYSICAL MJURY = INJURIES PREDICTED PER 
WORK HOUR (PI) 
FATAL- = DEATHS PREDICXED PER WORK 
HOUR 0 
WHOLE BODY DOSE EQUIVALENT (PERSON 
REM, i.e., p=rem) 
DOE ANNUAL DOSE RATE = 5 REM (lOCFR20 
835) 

0 

0 

ND = NOT DEIZRMINED a = NGI'AF'PLICABLE 

TABLE C.9-5 
RISK SUMMARY FOR OU2 ALTERNATIVES AND SUBUNITS 

OFF-PROPERTY FARMER (ADULT) PRIVATE OWNERSHIP WITHOUT ACCESS CONTROLS 4 



FEMP-OU02-6 FINAL 
March 1, 1995 

REMEDIAL 
ALTERNATIVE 

-~ 

NO 
ACTION 

2 
CONSOLIDATION AND 
CAPPING 

EXCAVATION 
AND OFF-SITE 
DISPOSAL 

6 EXCAVATION AND ON- 
SITE DISPOSAL WITH 

OF FRACTION 
EXCEEDING WAC 

OFF-SITE DISPOSAL 

RESIDUAL RISKS 

I 3.5 x 10’ I 3.5 x 10’ I 3.5,~ l o ’ . ’  I 7.6 x 106 1 . 2 ~  10” I 6.9 x lo2 I 

SOURCES: RISKS 

e THE RAWPA @OE 1992) AND PREVIOUS FS RISK 
ASSESSMENTS DEFINE THE SCOPE OF 
QUANTITATlVE ANALYSIS FOR SHORT-TERM 
(REMEDIAL A(III0N) AND LONG-TERM 
(RESIDUAL) RISKS. NUlX THAT CARCINOGENIC 
AND NONCARCINOGENIC RISKS RESULTING FROM 
ACCIDENTS ARE NOT INDICATED AND 
THEREFORE HAVE NOT BEEN CALCULATED. 

e CARCINOGENIC = INCREMENTAL LIFETIME 
CANCER RISK QCR) FROM 
CHEMICAL AND ALL 
RADIOLOGICAL IMPACTS 
(NCP TARGET RANGE 1s 10‘ 
To 109 

e 

e 
ND = NOT DEERMINED 

NON CARCINOGENIC = HAZARD INDEX (HI) (HI 
NOT TO EXCEED 1 .O) 
PHYSICAL INJURY = INJURIES PREDICTED PER 
WORK HOUR (Pl) 
FATALlTIES = DEATHS PREDICTED PER WORK 
HOUR (F) 
WHOLE BODY DOSE EQUIVALENT (PERSON REM, 
i.e., p=rem) 
DOE ANNUAL DOSE RATE = 5 REM (10CFR20 835) 

= NOT APPLICABLE 

For residual risk analysis, these subunits are modeled as one 
combined, southern subunit, due to postremediation commingling. 

TABLE C.9-6 
RISK SUMMARY FOR OU2 ALTERNATIVES AND SUBUNITS 

OFF-PROPERTY FARMER (CHILD) WITH PRIVATE OWNERSHIP WITHOUT ACCESS CONTROLS 

FERICRUZFSISKHIAPP-CIv August 23. 1994 3:07pm c-9-9 



FEMP-OU02-6 FINAL 
March 1, 1995 

REMEDIAL ACTION RISKS' 

ACTION 

CAPPING 

EXCAVATION 
AND OFF-SITE 
DISPOSAL 

SOURCES: RISKS 

THE RAWPA (DOE 1992)AND PREVIOUS FS 
RISK ASSESSMENTS DEFINE THE SCOPE OF 
QUANTITATIVE ANALYSIS FOR SHORT- 
TERM (REMEDIAL ACTION) AND LONG- 
TERM (RESIDUAL) RISKS. NOTE THAT . 
CARCINOGENIC AND NONCARCINOGENIC 
RISKS RESULTING FROM ACCIDENTS ARE 
NOT INDICATED AND THEREFORE HAVE 
NOT BEEN CALCULATED. 

CARCINOGENIC = INCREMENTAL LIFETIME CANCER 
RISK (ILCR) FROM CHEMICAL AND 
ALL RADIOLOGICAL IMPACTS (NCP' 
TARGET RANGE IS IO'TO 109 

NON CARCINOGENIC = HAZARD INDEX (HI) (HI NOT TO 

PHYSICAL INJURY = INJURIES PREDICTED PER WORK 

FATALITIES =DEATHS PREDICTED PER WORK HOUR (F) 
WHOLE BODY DOSE EQUIVALENT (PERSON REM, i.e., 

EXCEED 1.0) 

HOUR (PI) 

For residual risk analysis, these subunits are modeled as one 
combined, southern subunit, due to postremediation. 
commingling. ND = NOT DETERMINED 

p=rem) 
DOE ANNUAL DOSE RATE = 5 REM (IOCFRZO 835) 

-~ a- - NOT APPLICABLE 
t For remedial action risks. these subunits are modeled as one 

combined subunit, because the 'soil concentration data 
presented in the RI is for a combined subunit. . 

isks calculated assuming no PPE or shielding. 

TABLE C.9-7 
RISK SUMMARY FOR OU2 ALTERNATIVES AND SUBUNITS 

GENERAL PUBLIC 

FEWOU2FSITDOIOU2FSRA.C9/February 16. 1995 I :Slpm c-9- 10 (J (B Q fJ-7 



I 

ALTERNATIVE 

FEMP-OU02-6 FINAL 
March 1, 1995 

1 
NO 

. ACTION 

I * CONSOLIDATION k 
HI AND 

CAPPING 

EXCAVATION 
AND OFF-SITE 
DISPOSAL 

,j EXCAVATIONAND 
ON-SITE DISPOSAL 
WITH OFF-SITE 
DISPOSAL OF 
FRACTION 
EXCEEDING WAC 

LEGEND: 
SOURCES: 

RESIDUAL RISKS 

I 

RISKS 

0 THE RAWA (DOE 1992) AND PREVIOUS FS 
RISK ASSESSMENTS DEFINE THE SCOPE OF 
QUAN'ITI'ATlVE ANALYSIS FOR SHORT-TERM 
(REMEDIAL ACTION) AND LONG-TERM 
(RESIDUAL) RISKS. NOTE THAT 
CARCINOGENIC AND NONCARCINOGENIC 
RISKS RESULTING FROM ACCIDENTS ARE NUT 
INDICATED AND THEREFORE HAVE NOT BEEN 
CALCULATED. 

CARCINOGENIC= INCREMENTAL LIFIXIME 
CANCER RISK W R )  FROM 
CHEMICAL AND ALL 
RADIOLOGICAL IMPACI3 (NCP 
TARGET RANGE IS lp TO 107 

0 NON CARCINOGENIC = HAZARD INDEX (HI) (HI N m  TO 
EXCEED 1.0) 
PHYSICAL INJURY = INJURIES PREDICTED PER WORK 

FATALrIES = DEATHS PREDICTED PER WORK HOUR (F) 
WHOLE BODY DOSE EQUIVALENT (PERSON REM, i.e., 
p=rem) 
DOE ANNUAL DOSE RATE = 5 REM (1OCFR20 835) 

0 

0 

ND = NUT DETERMINED 

n = NUT APPLICABLE 

HOUR (Po 

For residual risk analysis, these subunite are modeled as one 
combined, &them subunit, due to postremediation comingling. 

TABLE C.9-8 
RISK SUMMARY FOR OU2 ALTERNATIVES AND SUBUNITS 

ON-PROPERTY FARMER (ADULT) PRIVATE OWNERSHIP WITHOUT ACCESS CONTROLS 

FERICRUZFS/SKH/APP-C/VAU~U~ 23. 1994 3:0Opm c-9-11 



FEMP-OU02-6 FINAL 
March 1, 1995 

RESIDUAL RISKS 

SOURCES: 

0 THE RAWA (DOE 1992) AND PREVIOUS FS RISK 
. ASSESSMENT3 DEFINETHE SCOPE OF 

Q U W A T N E  ANALYSIS FOR SHOm-TERM 
(REMEDIAL ACIION) AND LONG-- 
(RESIDUAL) RISKS. NUTE THAT CARCINOGENIC 
AND NONCARCINOGENIC RISKS RESULTING 
FROM ACCIDENTS ARE NUT INDICATED AND 
THEREFORE HAVE NUI' BEEN CALCULATED. 

RISKS 

CARCINOGENIC = INCREMENTAL LIFETIME 
CANCER RlSK QCR) FROM CHEMICAL AND 
ALL RADIOLOGICAL IMPACTS (MCP TARGEX' 
RANGE IS 1O4T0 109 

0 NON CARCINOGENIC = HAZARD INDEX (HI) 
(HI NOT M EXCEED I .O) 
PHYSICAL INJURY = INJURES PREDICTED 
PER WORK HOUR (PI) 

0 FAT- = DEATHS PREDICTED PER 
WORK HOUR (F) 

0 WHOLE BODY DOSE EQUIVALENT (PERSON 
REM, i.e.. p-rem) 
DOE ANNUAL DOSE RATE = 5 REM (lOCFR20 
835) 

ND = NUI' DETERMINED 

1 = NUT APPLICABLE 

For residual risk analysis, these subunits are modeled as one 
combined, wthcrn subunit, due to postremediation 
comingling. 

TABLE C.94 

FERJCRU~FSISKWAPP-CIV A-23, 1994 3:oOpm c-9-12 



FEMP-OU02-6 FINAL 
March 1, 1995 

RESIDUAL RISKS 

REMEDIAL 
ALTERNATIVE 

SOURCES: RISKS 

e THE RAWA (DOE 1992) AND PREVIOUS FS RISK e CARCINOGENIC = KNCREMENTAL LIFEI'IME 
CANCER RISK (ILCR) FROB 
CHEMICAL AND ALL 
RADIOLOGICAL MPACTS (NCP 
TARGEI' RANGE IS lo* TO 109 

ASSESSMENTS DEFINE THE SCOPE OF 
QUANTITATIVE ANALYSIS FOR SHORT-TERM 
(REMEDIAL ACTION) AND LONG-TERM 
(RESIDUAL) RISKS. NOTE THAT CARCINOGENIC 
AND NONCARCINOGENIC RISKS RESULTING 
FROM ACCIDENTS ARE NOT INDICATED AND 
THEREFORE HAVE NUT BEEN CALCULATED. 

e 

e 

e 

e 

e 
ND = NOT DEERh4INED 

n = NOT APPLICABLE 

NON CARCINOGENIC = HAZARD INDEX (HI) (HI 
NUT M EXCEED 1 .O) 
PHYSICAL INJURY = INJURIES PREDICTED PER 
WORK HOUR (PI) 
FATALlTIES = DEATHS PREDICI'ED PER WORK 
HOUR 0 
WHOLE BODY DOSE EQUIVALENT (PERSON REM, 
i.e., p=rem) 
DOE ANNUAL DOSE RATE = S REM (lOCFR20 835) 

I 

For residual risk analysis, these subunits are modeled as one 
combined, southern subunit, due to postremediation comingling. 

... 

TABLE C.9-10 
RISK SUMMARY FOR OU2 ALTERNATIVES AND SUBUNITS 

PERCHED GROUNDWATER USER PRIVATE OWNERSHIP WITHOUT ACCESS CONTROLS 

FEWCRUZFSISKHIAPP-CI August 23.1594 3:00pm C-9- 13 
*-,< 2 " t. . cl: QwQazi, ' , ~ .  I. ? 



FEMP-OU02-6 FINAL 
March 1. 1995 

REMEDIAL 
ALTERNATIVE 

1 
NO 
ACTION 

CONSOLIDATION 
AND 
CAPPING 

2 

3 
EXCAVATION 
AND OFF-SITE 
DISPOSAL 

EXCAVATION AND 
ON-SITE DISPOSAL 
WITH OFF-SITE 
DISPOSAL OF 
FRACTION 
EXCEEDING WAC 

REMEDIAL ACTION RISKS' 

SOURCES: RISKS 

THE RAWPA (DOE 1992)AND PREVIOUS FS 
RISK ASSESSMENTS DEFINE THE SCOPE OF 
QUANTITATIVE ANALYSIS FOR SHORT-TERM 
(REMEDIAL ACTION) AND LONG-TERM 
(RESIDUAL) RISKS. NOTE THAT 
CARCINOGENIC AND NONCARCINOGENIC 
RISKS RESULfiNG FROM ACCIDENTS ARE 
NOT INDICATED AND THEREFORE HAVE 
NOT BEEN CALCULATED. 

CARCINOGENIC = INCREMENTAL LIFETIME 
CANCER RISK (ILCR) FROM 
CHEMICAL AND ALL 
RADIOLOGICAL IMPACTS 
(NCP TARGET RANGE IS IOd 
TO 103 

NON' CARCINOGENIC = HAZARD INDEX (HI) (HI NOT 

PHYSICAL INJURY = INJURIES PREDICTED PER WORK 

FATALITIES =DEATHS PREDICTED PER WORK HOUR 

TO EXCEED 1.0) 

HOUR (PI) 

(F) 

p=rem) 
WHOLE BODY DOSE EQUIVALENT (PERSON REM, l e . ,  

DOE ANNUAL DOSE RATE = 5 REM (IOCFR20 835) 
ND = NOT DETERMINED 

0 = NOT APPLICABLE 

For residual risk analysis, these subunits are modeled as one 
combined, southern subunit, d u e  to postremediation 
commingling. 

iisks calculated assuming no PPE or  shielding. 

TABLE C.9-1' 
RISK SUMMARIES FOR OU2 ALTERNATIVES AND SUBUNITS 

TRANSPORTATION - RAILWORKERS 4 

C-9- 14 



FEMY-OU02-6 FlNAL 
March 1, 1995 

REMEDIAL RISK 1. ACTIVE 2. INACTIVE 
ALTERATIVE FLYASH FLYASH 

PILE PILE 

3. SOUTH 4. LIME 5. - SOXD 
FIELD POND WASlX 

LANDFILL 

ILCR 

HI 

PIlF 

p-rem 

1 NO 
ACTION 

2 CONSOLIDATION 
AND CAPPING 

DISPOSAL 

ON-SITE DISPOSAL 
WITH OFF-SITE 
DISPOSAL OF 
FRACTION 

SOURCES: 

THE R A W A  (DOE 1992)AND PREVIOUS FS 
' . RISK ASSESSMENTS DEFINE THE SCOPE OF 

QUANTITATIVE ANALYSIS FOR SHORT-TERM 
(REMEDIAL ACTION) AND LONG-TERM 
(RESIDUAL) RISKS. NOTE THAT 
CARCINOGENIC AND NONCARCINOGENIC 
RISKS RESULTING FROM ACCIDENTS ARE 
NOT INDICATED AND THEREFORE HAVE 
NOT BEEN CALCULATED. 

For residual risk analysis, these subunits are modeled as one 
combined, southern subunit, due to postremediation 
commingling. 

Risks calculated assuming no PPE or shielding. 

RISKS 

CARCINOGENIC = INCREMENTAL LIFETIME 
CANCER RISK (ILCR) FROM 
CHEMICAL AND ALL 
RADIOLOGICAL IMPACTS (NCP 
TARGET RANGE IS 10*TO 10.7 

NON CARCINOGENIC = HAZARD INDEX (HI) (HI NOT 

PHYSICAL INJURY = INJURIES PREDICTED PER WORK 

FATALITIES = DEATHS PREDICTED PER WORK HOUR 

WHOLE BODY DOSE EQUIVALENT (PERSON REM, 1.e.. 

DOE ANNUAL DOSE RATE = 5 REM (10CFWO 835) 
ND = NOT DETERMINED 

0 = NOT APPLICABLE 

TO EXCEED 1.0) 

HOUR (PI) 

(F) 

p= rem) 

TABLE C.9-12 
RISK SUMMARY FOR OU2 ALTERNATIVES AND SUBUNITS 

OFF-PROPERTY PUBLIC RECEPTOR ALONG TRANSPORTATION 

FEFUOUZFSITDO/OUZFSRA.C9/February 16. 1995 I:57pm C-9- 15 



FEMP-OU02-6 FINAL 
March 1, 1995 

REMEDIAL RISK 1. ACTIVE 2. INACTIVE 
ALTERNATIVE FLYASH FLYASH 

PILE* PILE* 

ILCR 4.9 x IOJ 3.0 x I-'J 

4.2 x 10' 1.0 x IO' 

1 
NO 
ACTION m 

RESIDUAL RISKS 

3. SOUTH 
FIELD' 

1.4 x lo4 

8.0 x 10' 

1.2 x 106 UCR 

HI 

CONSOLIDATION AND 

CAPPING 

2 

1.3 x IO' 

l . 2 x  106 l . 2x  106 

1.3 x 10' 1.3 x I@' 

2.5 x 106 2.5 x 106 2.5 x 10' 
EXCAVATION 
AND OFFSlTE 
DISPOSAL 1.3 x IO' 1.3.x 10* 1.3 x IO' 

6 EXCAVATIONAND 
ON-SITE DISPOSAL 
WITH OFF-SITE 

. DISPOSALOF 
FRACTION 
EXCEEDING WAC 

2.5 x 106 2.5 x 1W 2.5 x IO4 
ILCR 

1.3 x 10' . 1.3 x 10' 1.3 x IQ' HI 

LECEND: 
SOURCES: 

THE RAWPA (DOE 1992) AND PREVIOUS FS RISK 
ASSESSMENT3 DEFINE THE SCOPE OF 
QUANTrI'ATIVE ANALYSIS FOR SHORT-TERM 
(REMEDIAL ACTION) AND LONG-TERM 
(RESIDUAL) RISKS. NOTE THAT CARCINOGENIC 
AND NONCARCINOGENIC RISKS RESULTING FROM 
ACCIDENT3 ARE NUI' INDICATED AND 
THEREFORE HAVE N m  BEEN CALCULATED. 

RISKS 

2.8 x 10' 2.0 x IO-' ND 

e CAZCINOGEN!C = INNCREMENTAL LIFETIME 
CANCER RISK (ILCR) FROM 
CHEMICALANDALL I 

RADIOLOGICAL IMPACTS (NCP 
TARGET RANGE IS l@ TO 109 

0 

0 

0 

0 

0 

ND = NOT DEIZRMINED a = NCXAPPLICABLE 

NON CARCINOGENIC = HAZARD INDEX (Hl) (HI N(JT 
'ID EXCEED 1.0) 
PHYSICAL INJURY = INJURIES PREDICED PER 
WORK HOUR (PI) 
FATALTT[ES = DEATHS PREDICXED PER WORK HOUR 
0 -  
WHOLE BODY DOSE EQUlVALENT (PERSON REM, i.e., 
p=rem) 
DOE ANNUAL DOSE RATE = 5 REM (IoCFR20 835) 

For residual risk analysis, these subunits are modeled as one 
combined, southern subunit, due (0 postremediation commingling. 

TABLE C.9-13 
RISK SUMMARIES FOR OU2 ALTERNATIVES AND SUBUNITS EXPANDED TRESPASSER 

RECEPTOR FEDERAL OWNERSHIP WITH ACCESS CONTROLS FOR THE ENTIRE FEMP 

4 
FERJCRU2FS/SKH/APP-CIqAueuat23.19W 3:00pm C-9-16 

- 1  



FEMP-OU02-6 FINAL 
March 1, 1995 

m ALTERNATIVE 

1 
NO 
ACTION 

CONSOLIDATION AND 
CAPPING 

EXCAVATION 

DISPOSAL 
AND OFF-SITE 

OFF-SITE DISPOSAL OF 

RESIDUAL RISKS 

3LJRCES: 

THE RAWPA @E 1992) AND PREVIOUS FS RISK 
ASSESSMENTS DEFINE THE SCOPE OF 
Q U W A T N E  ANALYSIS FOR SHORT-TERM 
( R E M E D a  ACIION) AND LONG-TERM (RESIDUAL) 
RISKS. N(.Yl'E THAT CARCINOGENIC AND 
NONCARCINOGENIC RISKS RESULTING FROM 
ACCIDENTS ARE NUT INDICATED AND THEREFORE 
HAVE NOT BEEN CALCULATED. 

For residual risk analysis, these subunits are modeled as one 
combined, southern subunit, due to postremediation 
commingling. 

RISKS 

0 CARCINOGENIC =INCREMENTAL LIFFTIME CANCER 
RISK Q C R )  FROM CHEMICAL AND ALL RADIOLOGICAL 
IMPACTS (NCP TARGm RANGE IS 10" TO lob) 
NON CARCINOGENIC = HAZARD INDEX (Hr) (HI NUT TO 
EXCEED 1.0) 
PHYSICAL INJURY = INJURIES PREDImED PER WORK 
HOUR (PO 
FATALITIES = DEATHS PREDInED PER WORK HOUR (F) 
WHOLE BODY DOSE EQUIVALENT (PERSON REM, i.e., 
p=rem) 
DOE ANNUAL DOSE RATE = 5 REM (IOCFR20 835) 

0 

ND = NUT DEERMINED 

r"l NUT APPLICABLE 

TABLE C.9-14 
RISK FOR OU2 ALTERNATIVES AND SUBUNITS EXPANDED TRESPASSER RECEPTOR FOR 

PRIVATE OWNERSHIP WITHOUT ACCESS CONTROLS FOR THE FEMP AND 
FEDERAL OWNERSHIP WITH ACCESS CONTROLS FOR THE DISPOSAL CELL , 

FERJCRU~FSISKHIAPP-CIAU~W~ 23.1994 3:00pm C-9- 17 
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TABLE (2.9-15 

ILCR HI ILCR 

p' , 
'<! i 
.+_ .. 

I I HI HI ILCR 

RECEPTORS 

ILCR 

Remedial Worker 

HI 

Nonremedial Worker NA 

NA 

NA 

General Public 

ND NA 1 .3E-6h ND 2.6E-Sd ND 

NA 1 .OE-6'*' ND 2.0E-6d ND 1 .5 E-6'" ND 

NA NA Ni l  ND ND ND ND . 

2.4E-6h 

TransDonat ion-Railworkers 

NA Off-Property Public Along 
TransDortation Route 

NA NA NA ND ND ND ND 

I 

8.7E-5' 

4.2E-6' 

1.4E-4' 

Off-Property Fanner 

Off-Property Child 

1.2' 1.6E-6' 1.8E-2' 2.28-6' 2.78-2' 2.28-6' 2.78-2' 

3.1' 9.3 E-8' 4.9E-2' 1.6E-7' 7.28-2' 1.6E-7' 7.28-2' 

0.27h 1.2E-6' 0.13' 2.5E-6' 2.8E-2' 2.5E-6' 2.8E-2' ExDanded TresDasser 

SUMMARY OF GREATEST REMEDIAL ACTION AND RESIDUAL RISKS" 
BY ALTERNATIVE ESTIMATED FOR OPERABLE UNIT 2 

REMEDIAL ALTERNATIVES 

Alternative 1: 
No Action 

Alternative 3: 
Consolidation & Capping I Excavation & Off-Site 
Alternative 2: I 

Disposal 

Alternative 6: 
Excavation & On-Site 
Disposal with Off-Site 
Disposal of Fraction 
Exceeding WAC 

NA I NA I 2.9E-5d I 3.4E-3'*' I 5.1E-5d I 8.9E-3's' I 3.OE-5'-' 

RESIDUAL RISKS 

Federal Ownership 

.- Ln 
- 9  
:$ 
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TABLE (2.9-15 
(Continued) 

Alternative 1: Alternative 2: 
No Action Consolidation & Capping 

I 

ILCR HI ILCR m 

RECEITORS 

Alternative 3: 
Excavation & Off-Site 
Disposal 

ILCR m 

Off-Property Farmer 

Off-Property Child 

On-Property Resident Farmer (7 
On-Property Resident Child 

\D 

Alternative 6: 
Excavation & On-Site 
Disposal with Off-Site 
Disposal of Fraction 
Exceeding WAC 

ILCR I m 
Private Ownership 

1.lE-4' 1.2' NA NA 1.4E-7' 1.3E-3' 1.6E-6' 2.6E-2' 

1.5E-5' 3.1' NA NA 7.3E-9' 3.58-3' 7.8E-8' 6.9E-2' 

3.4E-2' 23' NA NA 6.4E-6' 0.2h 6.4 E-6' 0.2h 

9.2E-3' 65' NA NA 4.9E-7' 0.76h 4.9E-7' 0.76h 

The estimated risks and hazatds presented in this table represent the greatest risk and hazard calculated for the specified alternative. The subunit which poses the greatest risk andlor hazard is denoted by 
a footnote. Risks were calculated assuming no PPE or shielding. . 

Incremental Lifetime Cancer Risk 
Hazard Index 
Active Flyash Pile 

e Inactive Flyash Pile 
' South Field 

Lime Sludge Ponds 
I, Solid Waste Landfill 
' Southern Subunit (AFPIIFPISF) 

NA - Not Applicable 
ND - Not Determined 

Disposal Cell 
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Attachment C.1 

Model Inputs and Sample Output 



RAECOM SAMPLE OUTPUT 

OU2 FS Solid Waste Landfill 8/9/94 - Short Term RA 
**e******* 1 N p m  p w m R s  ********** 

NUMBER OF LAYERS: 1 
RADON FLUX INTO LAYER 1: - 0 0 0  pCi/m2/sec 
SURFACE RADON CONCENTRATION: . O O O  pCi/LITER 
BARE SOURCE FLUX (Jo) FROM LAYER 1: .7209 pCi/m2/sec 

LAYER THICKNESS DIFF COEFF POROSITY SOURCE 
(cm2/SEC) (pCi/&/sec) (an) 

1 300. .93623-02 .4500 .24003-05 

***** RESULTS OF RADON DIFFUSION CALCULATION***** 

LAYER THICKNESS EXIT FLUX EXIT CONC. 
(a) (pCi/m2/sec) ( pCi / 1 iter 1 

1 300. .7209E+OO .0000E+00 

. 

.. . . . . . . -.. . . . _. 
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M0ISTUR.E 
(dry w t .  % I  
17.00 

MIC 

5849 

a 
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RAECOM INPUT FILES 

OU2 FS Active Flyash Pile 8/9/94 - Short Term RA 
1,0.,0.,0,0.,0.001 
300.,0,0.45,0.0000081,17 

OU2 FS Lime Sludge Pond 8/9/94 - Short Term RA 
l , o .  ,o.. ,o ,o .  ,0.001 
300.,0,0.45,0.0000024,17 

OU2 FS South Field/Inactive Flyash Pile 819/94 - Short Term RA 
1,0.,0.,0,0.,0.001 
300.,0,0.45,0.0000045,17~ 

- 
, OU2 FS Solid Waste Landfill 8/9/94 - Short Term RA 

1,o. ,o .  ,o ,o .  ,0.001 
300.,0,0.45,0.0000024,17 



B U T 2  hput Fib For tho O W  FSRA 
. *** TRINITY RECEPTOR FILE NAME: C:\MODELWNCUNE.SC 

CO STARTING 
CO TmEONE OU2 FS - Annual Cone.: 1 as (par)  per m2.1987-92 Met Data 
CO TITLETWO OU2 FD No. 041424331 G.POU0CK 0llOl94 
CO MODELOPT DFAULT CONC RURAL 
CO AVERTIME ANNUAL 
CO POUCmD OTHER 
CO TERRHGTS FLAT 
CO ELEVUNIT METERS 
CO FLAGPOLE 1.500000 
CO RUNORNOT RUN 
CO FINISHED 
SO STARTING 
SO LOCATION S-WST-LF AREA 975.00 - 122.00 0.00 
SO SRCPARAM S-WST-LF 1 .OOOOOO 0.00 30.50 
SO LOCATION SOUT-FLD AREA 975.00 -1524.00 0.00 
SO SRCPARAM SOUT-FLD 1 .OOOOOO 0.00 30.50 
SO LOCATION NOR-STAG AREA 975.00 -244.00 0.00 
SO SRCPARAM NOR-STAG 1 .00OOOO 0.00 30.50 
SO LOCATION SOU-STAG AREA 792.00 -1402.00 0.00 
SO SRCPARAM SOU-STAG 1.000000 0.00 30.50 
SO LOCATION NOR-DRIR POINT 975.00 -244.00 0.00 
SO SRCPARAM NOR-DRIR 1 .00oooO 5.00 373.00 10.2OOO 0.500 
SO LOCATION SOU-DRIR POINT 792.00 -1402.00 0.00 
SO SRCPARAM SOU-DRIR 1.000000 5.00 373.00 10.2OOO 0.500 
SO LOCATION CONS/CAP AREA 1036.00 -1494.00 0.00 
SO SRCPARAM CONS/CAP 1.000000 0.00 30.50 
SO LOCATION DlSP-CELAREA 1737.00 -1341.00 0.00 
SO SRCPARAM DISP-CEL 1.000000 0.00 30.50 
SO LOCATION LIME-SLD AREA 945.00 -840.00 0.00 
SO SRCPARAM LIMESLD 1.000000 0.00 30.50 
SO LOCATION SILOS AREA 884.00 -457.00 0.00 
SO SRCPARAM SILOS 1.000000 0.00 30.50 
SO EMISUNIT 1 .OOO000 GRAMSlSEC GRAMSIW.3 
SO SRCGROUP SRCl S-WST-LF 
SO SRCGROUP SRC2 SOU-STAG ~ 

SO SRCGROUP SRC3 SOU-DRIR 
SO SRCGROUP SRC4 SOUT-FLD 
SO SRCGROUP SRCS NOR-STAG 
SO SRCGROUP SRCB NOR-DRIR 
SO SRCGROUP SRC7 LIME-SLD 
SO SRCGROUP SRU) SOUT-FLD 
SO SRCGROUP SRC9 CONS/CAP 
SO SRCGROUP SRClO SILOS 
SO FINISHED 
RE STARTING 
RE GRIDCART NO-1 STA 

REGRIDCARTNO-1 FLAG 1 1.83 1.83 1.83 1.83 
REGRIDCARTNO-I FLAG 1 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 1 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 1 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 . FLAG 1 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 1 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 1 1.83 ' 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 1 1.83 
REGRIDCARTNO-1 FLAG2 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG2 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 2 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG2 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG2 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG2 1.83 1.83 1.83 1.83 

. .  REGRIDCARTNO-1 FLAG2 1.83 1.63 1.83 1.83 
RE GRIDCART NO-1 FLAG 2 1.83 

REGRIDCARTNO-1 FLAG3 1.03 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG3 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 3 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG3 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG3 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG3 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 3 1.83 
REGRIDCARTNO-1 FLAG4 1.83 1.83 1.83 1.83 

REGRIDCARTNO-1 FLAG4 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG4 1.83 1.83 1.83 1.83 

,,i, !. c..: , IDCART NO-1 FLAG 4 1.83 .1.83 1.83 1.83 

. 

RE GRIDCART NO-1 XYINC -300.00 29 100.00 -2400.00 34 100.00 

RE GRIDCART NO-I FLAG 3 --'i.w i.83. 1.83 'I.& '' . -.. 

REGRIDCARTNO-1 FLAG4 1.83 1.83 1.83 1.83 I 

. , . , . 
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B U T 2  tnput Fila For tho OU2 FSRA 
REGRIDCARTNO-1 ' F U G 4  1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG4 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 4 1.83 
REGRIDCARTNO-1 FLAGS 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAGS 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG S 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG S 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAGS 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAGS 1.83 1.83 1.83 1.83 
RE GRIDCARTNO-1 FLAG S 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG S 1.83 
REGRIDCARTNO-1 FLAG6 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG6 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG6 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG6 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG8 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG6 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG6 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 6 1.83 
REGRIDCARTNO-1 FLAG 7 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 7 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG7 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG7 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG7 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG7 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 7 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 7 1 .83 
REGRIDCARTNO-1 FLAG 8 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 8 1.83 -1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 8 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 8 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 8 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG8 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG8 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 8 1.83 
REGRIDCARTNO-1 FLAG 9 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 9 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 9 1.83 1.83 1.83 1.83 

REGRIDCARTNO-1 FLAG 9 1.83 1.83 1.83 ,1.83 
REGRIDCARTNO-1 FLAG9 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG9 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 9 1.83 
REGRIDCART NO-1 FLAG 10 1.83 1.83 1.83 1.83 ' 
REGRIDCARTNO-1 FLAG 10 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 10 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 10 1.83 1.83 1.83 1.83 
REGRIDCART NO-1 .FLAG 10 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 10 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 10 1.83 1.83 1.83 1.83 

REGRIDCART NO-1 FLAG 11 1.83 1.83 1.83 1.83 
RE GRIDCARTNO-1 FLAG 11 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 11 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 11 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 11 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 11 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 11 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 11 1.83 
REGRIDCARTNO-1 FLAG 12 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 12 1.83 1.83 1.83 1.83 

. REGRIDCARTNO-1 FLAG 12 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 12 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 12 1.83 1.83 1.83 . 1.83 
RE-GRIDCARTNO-1 FLAG 12 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 12 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 12 1.83 
REGRIDCARTNO-1 FLAG 13 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 13 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 13 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 13 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 13 1.83 1.83 ,1.83 1.83 
REGRIDCARTNO-1 FLAG 13 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 13 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 13 i .83 
REGRIDCARTNO-1 FLAG 14 1.83 1.83 1.83 1.83 

. REGRIDCARTNO-1 FLAG 14 1.83 1.83 1.83 1.83 

REGRIDCARTNO-1 FLAG9 1.83 1.83 1.83 1.83 

RE GRIDCART NO-1 FLAG 10 . 1.83 
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REGRIDCARTNO-1 ' F U G  14 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 14 1.63 1.83 1.83 1.83 
REGRIDCARTNO-1 FUG 14 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 14 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 14 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 14 1.83 
REGRIDCARTNO-1 FLAG 15 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 15 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 15 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 15 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 15 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 15 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 15 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 15 ' 1.83 
REGRIDCARTNO-1 FLAG 16 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 16 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 16 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 16 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 16 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 16 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 16 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 16 1.83 
REGRIDCARTNO-1 FLAG 17 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 17 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 17 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 17 1.83 1.83 1.63 1.83 
REGRIDCARTNO-1 FLAG 17 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 17 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 17 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 17 1.83 
REGRIDCARTNO-1 FLAG 18 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 18 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 18 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 18 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 18 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 18 1.83 1.83 1.63 1.83 
REGRIDCARTNO-1 FLAG 16 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 18 1.83 
REGRIDCARTNO-1 FLAG 19 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 19 1.83 1.83 1.83 1.83 ' 

REGRIDCARTNO-1 FLAG 19 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 19 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 19 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 19 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 19 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 19 1.83 
REGRIDCARTNO-1 FLAG 20 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 20 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 20 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG20 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG20 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 20 1.83 1.83 1.83 4.83 
REGRIDCARTNO-1 FLAG20 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 20 1.83 
REGRIDCARTNO-1 FLAG 21 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 21 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 21 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 21 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 21 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 21 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 21 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 21 1.83 
REGRIDCARTNO-1 FLAG 22 1.83 1.83 1.83 1.83 

REGRIDCARTNO-1 FLAG 22 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 22 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 22 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 22 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 22 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 22 1.83 
REGRIDCARTNO-1 FLAG 23 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 23 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG'23 1.83 1.83 1.83 1 . u  
REGRIDCARTNO-1 FLAG 23 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 23 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 23 1.83 1.83 1.83 1.83 

LGelDCARTNO-l FLAG23 1.83 1.83 1.83 1.83 

REGRIDCARTNO-1 FLAG 22 1.83 1.83. 1.83 1.83 . -  

330 
!, .::,I . .  
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RE GRIDCART NO-1 ' FLAG 23 1.83 
REGRIDCARTNO-1 FLAG 24 1.83 1.83 1.83 1.83- 
REGRIDCARTNO-1 FLAG 24 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 24 1.83 7 . 8 3  1.83 1.83 
REGRIDCARTNO-1 FLAG 24 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 24 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 24 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 24 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 24 1.83 
RE GRIDCART NO-1 FLAG 25 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 25 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 25 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 25 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 25 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 25 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 25 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 25 1.83 
REGRIDCARTNO-1 FLAG 26 1.83 1.83 1.83 1.83 
RE GRIDCARTNO-1 FLAG 26 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 26 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 26 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 26 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 26 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 26 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 26 1.83 
REGRIDCARTNO-1 FLAG 27 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 27 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 27 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 27 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 27 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 . FLAG 27 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 27 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 27 1.83 
REGRIDCARTNO-1 FLAG28 1.83 1.83 1.83 1.83 

. REGRIDCARTNO-1 FLAG 28 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 28 1.83 1.83 1.83 1.83 
REGRIDCART NO-1 FLAG 28 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 28 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 28 1.83 1.83 1.83 1.83 

. REGRIDCARTNO-1 FLAG 28 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 28 1.83 
RE GRIDCART NO-1. 'FLAG 29 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 29 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG29 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 29 1.83 1.83 1.83 1.83 
RE GRIDCARTNO-1 FLAG 29 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 29 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 29 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 29 1.83 
REGRIDCARTNO-1 FLAG30 1.83 1.83 1.83 1.83 
RE.GRIDCARTN0-1 FLAG 30 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG30 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 30 1.83 1.83 1.83 1.83 
RE GRIDCARTNO-1 FLAG 30 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG30 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG30 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 30 1.83 
RE GRIDCART NO-1 FLAG 31 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 31 1.83 1.83 1.83 1.83 

, REGRIDCARTNO-1 FLAG 31 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 31 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 31 1:83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 31 1.83 1.83 1.83 1.83 

. REGRIDCARTNO-1 FLAG31 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 31 1.83 
REGRIDCARTNO-1 FLAG 32 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 32 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 32 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 32 1.83 1.83 1.83 1.83 
RE GRIDCARTNO-1 FLAG 32 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 32 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 32 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 32 1.83 
RE GRIDCART NO-1 FLAG 33 1.83 1.83 1.83r 1.83 
RE GRIDCART NO-1 FLAG 33 1.83 1.83 1.83 1.83 

REGRIDCARTNO-1 FLAG33 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 -FLAG33 1.83 1.83 1.83 1.83 . .  . .  . <' ;  5 ,, . , 
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REGRIDCARTNO-1 ' FLAG33 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 33 1.83 .1.83 1.83 1.83 
REGRIDCARTNO-1 RAG33 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 33 1.83 
REGRIDCART NO-1 FLAG 34 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 34 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 RAG 34 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 34 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 34 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG 34 1.83 1.83 1.83 1.83 
REGRIDCARTNO-1 FLAG34 1.83 1.83 1.83 1.83 
RE GRIDCART NO-1 FLAG 34 1.83 
RE GRIDCART NO-1 END 
RE DISCCART 0.00 388.00 1.830 
RE DISCCART W.00 386.00 1.830 
RE DISCCART 99.00 368.00 1.830 
RE DISCCART 149.00 368.00 1.830 
RE DISCCART 199.00 386.00 1.830 
RE DISCCART 248.00 388.00 1.830 
RE DISCCART 298.00 386.00 1.830 
RE DISCCART 348.00 388.00 1.830 
RE DISCCART 397.00 386.00 1.830 
RE DISCCART 447.00 368.00 1.830 
RE DISCCART 497.00 368.00 1.830 
RE DISCCART 548.00 366.00 1.830 
RE DISCCART 598.00 388.00 1.830 
RE ,DISCCART 846.00 368.00 O.OO0 
RE DISCCART 895.00 388.00 O.OO0 
RE DISCCART 745.00 368.00 O.OO0 
RE DISCCART 795.00 388.00 O.OO0 
RE DISCCART 844.00 368.00 O.OO0.. 
RE DISCCART 894.00 368.00 O.OO0 
RE DISCCART 944.00 368.00 O.OO0 
RE DISCCART 993.00 366.00 0.w 
RE DISCCART 1043.00 386.00 0.000 
RE DISCCART 1093.00 368.00 0.000 
RE DISCCART 1142.00 388.00 O.OO0 
RE DISCCART 1192.00 388.00 O.OO0 
RE DISCCART 1242.00 388.00 0.000 
RE DISCCART 1291 .OO 388.00 O.OO0 
RE DISCCART 1341 .00 368.00 O.OO0 
RE DISCCART-1341 .00 41 2.00 O.OO0 
RE DISCCART 1341 .OO 457.00 O.OO0 
RE DISCCART 1387.00 450.00 0.000 
RE DISCCART 1433.00 442.00 0.000 
RE DISCCART 1478.00 435.00 0.000 
RE DISCCART 1524.00 427.00,O.oOo. 
RE DISCCART 1587.00 433.00 0.000 
RE DISCCART 1609.00 439.00 0.000 
RE DISCCART 1652.00 445.00 0.000 
RE DISCCART 1694.00 451 .OO 0.000 
RE DISCCART 1737.00 457.00 0.000 
RE DISCCART 1779.00 474.00 O.OO0 
RE DISCCART 1822.00 491 .oO 0.oOo 
RE DISCCART 1684.00 508.00 0.000 
RE DISCCART 1808.00 525.00 O.OO0 
RE DISCCART 1949.00 542.00 0.OOO 
RE DISCCART 1991 .00 559.00 0.OOO 
RE DISCCART 2033.00 576.00 O.OO0 
RE DISCCART 2078.00 593.00 O.OO0 
RE DISCCART 21 18.00 810.00 0.OOO 
RE DISCCART 21 18.00 583.00 0.000 
RE DISCCART 21 13.00 518.00 0.000 
RE DISCCART 21 11 .OO 469.00 0.OOO ' . - .. , I. 
RE DISCCART 2109.00 422.00 0.000 
RE DISCCART 2106.00 375.00 0.000 
RE DISCCART 2104.00 328.00 0.000 
RE DISCCART 2102.00 282.00 0.000 
RE DISCCART 2100.00 235.00 0.000 
RE DISCCART 2097.00 188.00 0.000 
RE DISCCART 2095.00 141 .OO 0.000 
RE DISCCART 2093.00 94.00 O.OO0 
RE DISCCART 2090.00 47.00 0.000 
RE DISCCART 2088.00 0.00 O.OO0 
RE DISCCART 2057.00 0.00 O.OO0 

, 

. .  . .  

. .  . . . ~ .  . .  
.. . . .  . .  

.. , P+DISCCART 2058.00 -49.00 0.000 
<.+" RE'DISCCART 2059.00 -98.00 0.000 

f-J 0 (-J V" 3\-> 
L3 



ISCLT2 hput Fib For me OW FSRA 
RE DISCCART 2060.00 -147.000.000 
RE DISCCART -1 .00 - 198.00 O.Oo0 
RE DISCCART 2063.00 -245.00 0.000 
RE DISCCART 2064.00 -294.00 0.000 
RE DISCCART 2065.00 -343.00 O.OO0 
RE DISCCART 2088.00 -392.00 0.WO 
RE DISCCART 2067.00 -441 .OO O.Oo0 
RE DISCCART.2068.00 -480.00 O.OO0 
RE DISCCART 2069.00 -539.00 O.OO0 
RE DISCCART 2070.00 -588.00 0.000 
RE DISCCART 2071 .00 -637.00 0.000 
RE DISCCART 2073.00 -888.00 0.OOO 
RE DISCCART 2074.00 -735.00 0.OOO 
RE DISCCART 2075.00 -764.00 0.WO 
RE DISCCART 2078.00 -833.00 0.000 
RE DISCCART 2077.00 -882.00 0.000 
RE DISCCART 2078.00 -931 .00 0.000 
RE DISCCART 2079.00 -980.00 0.000 
RE DISCCART 2080.00 -1029.00 0.000 
RE DISCCART 2081.00 -1078.00 O.OO0 
RE DISCCART 2083.00 -1  127.00 O.OO0 
RE DISCCART 2084.00 -1  178.00 0.000 
RE DISCCART 2085.00 -1225.00 0.000 
RE DISCCART 2088.00 -1274.00 0.000 
RE DISCCART 2087.00 -1323.00 0.WO 
RE DISCCART 2080.00 -1372.00 0.000 
RE DISCCART 2090.00 -1422.00 O.OO0 
RE DISCCART 2092.00 -1471 .OO 0.000 
RE DISCCART 2094.00 -1521.00 0.000 
RE DISCCART 2098.00 - 1570.00 0.000 
RE DISCCART 2097.00 -1820.00 0.000 
RE DISCCART 2099.00 -1869.00 0.OOO 
RE DISCCART 2101.00 -1719.000.OOO 
RE DISCCART 2103.00 -1768.00 0.000 
RE DISCCART 2059.00 -1778.00 O.OO0 
RE DISCCART 2015.00 -1786.00,O.OOO 
RE DISCCART 1971.00 -1798.00 0.OW 
RE DISCCART 1927.00 -1808.00 0.000 
RE DISCCART 1883.00 -1819.00 0.000 
RE DISCCART 1839.00 -1829.00 0.000 
RE DISCCART 1795.00 -1839.00 0.000 
RE DISCCART 1751.00 -1849.00 O.OO0 
RE DISCCART 1707.00 -1859.000.000 
RE DISCCART 1881 .OO -1872.00 0.000 
RE DISCCART 1818.00 -186S.000.060 
RE DISCCART 1570.00 -1898.00 O.OO0 
RE DISCCART 1524.00 - 191 1 .OO 0.000 
RE DISCCART 1478.00 -1 924.00 0.000 
RE DISCCART 1433.00 -1937.00 O.OO0 
RE DISCCART 1387.00 -1950.00 0.000 
RE DISCCART 1341.00 -1964.00O.OO0 
RE DISCCART 1298.00 -1977.00 O.OO0 
RE DISCCART 1250.00 -1980.000.OOO 
RE DISCCART 1204.00 -2003.00 0.000 
RE DISCCART 1158.00 -2016.00 0.000 
RE DISCCART 11 13.00 -2029.00 0.000 
RE DISCCART 1067.00 -2042.00 O.OO0 
RE DISCCART 1021 .OO -2032.00 0.OW 
RE DISCCART 975.00 -2022.00 0.000 
RE DISCCART 930.00 -201 1 .00 0.000 

\ 

RE DISCCART 884.00 -2001 .OO O.OO0 
RE DISCCART 836.00 -1991.00 0.000 
RE DISCCART 792.00 -1981 .00 0.000 
RE DISCCART 782.00 -1981 .OO 0.000 
RE DISCCART 731 .OO -1940.00 0.000 
RE DISCCART 701 .OO -1920.00 0.000 
RE DISCCART 891 .OO -1879.00 0.000 

RE DISCCART 871 .00 -1798.00 0.000 
RE DISCCART 853.00 -1781.00 0.000 
RE DISCCART 634.00 -1725.00 O.OO0 
RE DISCCART 818.00 -1688.00 0.000 
RE DISCCART 597.00 -1852.00 0.000 
RE DISCCART 579.00 -1815.00 0.000 
RE DISCCART 552.00 -1574.00 0.OW 

RE.DlSCCART 681.00 -1839.000.000 

RE DISCCART 525.00 -1534.00 O.OO0 
RE DISCCART 408.00 - 1493.00 0.000 

FEMP-OU02-6 FINAL 
March 1. 1995 
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lSCLT2 Input Fib For tho OW FSRA 
'@E D I S C h T  471.00'-1453.000.000 
RE DISCCART 443.00 -1412.00 O.OO0 
RE DISCCART 418.00 -1372.00 O.OO0 
RE DISCCART 389.00 -1331 .OO O.OO0 
RE DISCCART 302.00 - 1291 .OO O.OO0 
RE DISCCART 335.00 -1250.00 O.OO0 
RE DISCCART 305.00 -1219.00 O.OO0 
RE DISCCART 305.00 - 1 181 .00 0.OOO 
RE DISCCART 305.00 - 1 143.00 O.OO0 
RE DISCCART 305.00 -1 109.00 O.OO0 
RE DISCCART 305.00 -1067.00 O.Oo0 
RE DISCCART 290.00 -1021.00 O.OO0 
RE DISCCART 274.00 -975.00 O.OO0 
RE DISCCART 270.00 -937.00 O.OO0 
RE DISCCART 287.00 -899.00 O.OO0 
RE DISCCART 283.00 -881 .OO O.OO0 
RE DISCCART 259.00 -823.00 O.OO0 
RE DISCCART 247.00 -775.00 0.000 
RE DISCCART 236.00 -726.00 0.000 
RE DISCCART 224.00 -878.00 0.000 
RE DiSCCART 212.00 -829.00 0.000 
RE DISCCART 201 .00 -581 .OO O.OO0 
RE DISCCART 189.00 -533.00 O.OO0 
RE DISCCART 177.00 -484.00 O.OO0 
RE DISCCART 166.00 -436.00 O.OO0 
RE DISCCART 154.00 -387.00 O.OO0 
RE DISCCART 143.00 -339.00 O.Oo0 
RE DISCCART 131 .OO -290.00 O.OO0 
RE DISCCART 119.00 -242.00 O.OO0 
RE DISCCART 108.00 -194.00 O.OO0 
RE DISCCART 96.00 - 145.00 O.OO0 
RE DISCCART 84.00 -97.00 0.000 
RE DISCCART 73.00 -48.00 0.000 
RE DISCCART 61 .OO 0.00 0.000 
RE DISCCART 31 .OO 0.00 0.000 
RE DISCCART 0.00 0.00 O.OO0 
RE DISCCART 0.00 46.00 0.000 
RE DISCCART 0.00 92.00 O.OO0 
RE DISCCART 0.00 137.00 0.000 
RE DISCCART 0.00 183.00 O.OO0 
RE DISCCART 0.00 229.00 0.WO 
RE DISCCART 0.00 275.00 O.OO0 
RE DISCCART 0.00 320.00 O.OO0 
RE DISCCART 0.00 366.00 0.000 
RE GRIDCART NO-2 STA 

REGRIDCARTNO-2 FLAG 1 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 1 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 1 1.83 1.83 1.83 1.83 
RE GRIDCARTNO-2 FLAG 1 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 D FLAG 1 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 1 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 1 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 2 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG2 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG2 1.83 1.83 1.83 1.83 
RE GRIDCART NO-2 FLAG 2 1.83 1.83, 1.83 1.83 
REGRIDCARTNO-2 FLAG 2 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 2 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 2 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 3 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 3 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 3 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG3 1,83 1.83 1.83 1.83 
RE GRIDCART NO-2 . FLAG 3 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG3 1.83 1.83 1.83 1.83 
RE GRIDCART NO-2 FLAG 3 1.83 1.83 . 1.83 1.83 

. REGRIDCARTNO-2 FLAG4 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG4 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 4 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG4 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 4 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG4 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 4 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAGS 1.83 1.83 1.83 1.83 

. . .  REGRIDCARTNO-2 FLAG5 1.83 1.83 1.83 1.83 
IDCARTNO-2 FLAG5 1.83 1.83 1.83 1.83 

- 

. 

RE GRIDCART NO-2 XYlNC -250.00 28 100.00 -2350.00 33 100.00 



FEMP-OU02-6 FINAL 
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tsCLT2 tnpul fib For tho O W  FSRA 
RE GRIDCARTNO-2 ' FLAG 5 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 5 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 5 1.83 1.83 1.83 1.83 
RE GRIDCART NO-2 FLAG 5 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 6 1.83 1.83 1.83 1.83 
REGRlDCAATNO-2 FLAG6 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG6 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2, FLAG 6 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG8 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG6 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG6 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG7 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG7 1.83. 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG7 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG7 1.83 1.83 1.83 1.83 

REGRIDCARTNO-2 FLAG7 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG7 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG8 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG8 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG8 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG8 1.83 1.83 1.83 1.83 

REGRIDCARTNO-2 FLAG8 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG8 1.83 1.83 1.83 1.83 

REGRIDCARTNO-2 FLAG9 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG9 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 9 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG9 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG9 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG9 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 10 1.83 1.83 1.83 1.83 
RE GRIDCART NO-2 FLAG 10 1.83' 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 10 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 10 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 10 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 10 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 10 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 11 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 11 1.83 1.83 1.83 1.83 
RE GRIDCARTNO-2 FLAG 11 1.83 1.83 1.83 1.83 
RE GRIDCARTNO-2 FLAG 11 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 11 1.83 1.83 1.83 1.83 

REGRIDCARTNO-2 FLAG 11 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 12 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 12 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 12 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 12 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 12 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 12 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 12 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 13 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 13 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 13 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 13 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 13 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 13 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 13 1.83 1.83 1.83 1.83 

. REGRIDCARTNO-2 FLAG 14 1.83 1.83 1.83 1.9 
REGRIDCARTNO-2 FLAG 14 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 14 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 14 1.83 1.83 1.83 1.83 . 
RE-G-RIDCARTNO-2 FLAG 14 . 1.83 1.83 1.83. 1..83 
REGRIDCARTNO-2 FLAG 14 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 14 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 15 1.83 1.83 1.83 1.83 
RE GRIDCART NO-2 FLAG 15 1.83 1.83 , 1.83 1.83 
RE GRIDCARTNO-2 FLAG 15 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 15 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 15 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 15 1.83 1.83 1.83 1.83 
RE GRIDCARTNO-2 FLAG 15 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 16 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 16 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 18 1.83 1,.83 1.83 1.83 

D 

RE.GRIDCARTN0-2 FLAG 7 1.83 1.83 1.83 1.83 

RE-GRIDCARTNO-2 FLAG 8 1.83 1.83 1.83 1.83 

REGRIDCARTNO-2 FLAGS 1.83 1.83 1.83 1.83 . 

RE GRIDCARTNO-2 FLAG 11 1.83 1.83 1.83 1.83 . 



FEMP-OU02-6 FINAL 

WQTP hput Fik For ma OU2 FSRA 
REGRIDCARTNO-2 ' FLAG 16 1.63 1.83 1.63 1.83 
REGRIDCARTNO-2 FLAG 16 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 16 1.83 1.83 1.83 1.83 . 
REGRIDCARTNO-2 FLAG 16 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 17 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 17 1.83 1.83 1.83 1.83 
REGRlDCARTN0-2 FLAG 17 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 17 1.83 '1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 17 1 . 8 3  1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 17 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 17 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 18 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 18 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 18 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 18 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 18 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 18 1 .83  1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 18 1 . 8 3  1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 19 1.83 1.83 1.83 1.83 
REGRlDCARTN0-2 FLAG 19 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 19 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 19 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 19 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 19 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FlAG 19 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 20 1.83 1.83 1.83 1.83 
REGRlDCARTN0-2 FLAG 20 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 20 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG20 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 20 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG20 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 20 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 21 1.83 1.83 1.83 ' 1.83 
REGRIDCARTNO-2 FLAG 21 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 21 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 21 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 21 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 21 1.83 1.83 1 .83  1.83 
REGRIDCARTNO-2 FLAG21 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 22 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 22 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 22 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 22 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 22 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 22 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 22 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 23 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 23 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 23 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 23 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 23 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 23 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 23 1.83 1.83 1.83 1.83 
RE GRIDCART NO-2 FLAG 24 1.83 1.83 1.83 . 1.83 
REGRIDCARTNO-2 FLAG 24 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 24 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 24 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 24 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 24 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 24 1.83 1.83 1.83 1.83 ' 

REGRIDCARTNO-2 FLAG 25 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 25 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 25 1.83 1.83, 1.83 . 1.83 
RE GRIDCART NO-2 FLAG 25 1.83 1.83. 1.83 1." 
REGRIDCART'NO-2 FLAG 25 1.83 1.83 1.83 1.83 
RE GRIDCART NO-2 FLAG 25 1.83 ' 1.83 1.83. 1.83 
REGRIDCARTNO-2 FLAG 25 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG28 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 28 1.83 1.83 1.83 .1.83 
REGRIDCARTNO-2 FLAG 28 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 28 1.83 1.83 1.83 1.83 
REGRIDCART NO-2 FLAG 28 1.83 1.83 1.83 1.83 
RE GRIDCART NO-2 FLAG 28 1.83 1.83 1.83 , 1.83 
REGRIDCARTNO-2 FLAG 26 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 27 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 27 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 .FLAG 27 1.83 1.83 1.83 1.83 

March 1. 1995 



~~ 
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B a T 2  hput FYI For h. O W  FSRA 
RE GRIDCARTNO-?' FUG 27 1.83 1.83 1.83 1.83 4 . 

. r '  - REGRIDCARTNO-2 R A G  27 '1.83 1.83 1.83 1.83 
RE GRtDCARTNO-2 FLAG 27 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 27 1.83 1.83 1.83 1.83 
RE GRIDCARTNO-2 FLAG 28 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 28 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 28 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 28 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 28 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 28 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 28 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 29 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 29 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG29 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 29 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 29 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 29 1.83 1.83 1.83 .1.83 
REGRIDCARTNO-2 FLAG 29 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG30 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG30 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 30 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG30 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 30 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG30 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG30 1.83 1.83 1.83 1.83 
REGRIDCART NO-2 FLAG 31 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 31 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 31 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 31 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 31 1.83 1.83 1.83 1.83. 
REGRIDCARTNO-2 FLAG 31 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 31 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 32 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 32 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 32 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG32 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 32 1.83 1.83 1.83 1.83 
REGRIDCART NO-2 FLAG 32 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 32 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 33 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG33 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 33 1.83 1.83 . 1.83 1.83 
REGRIDCARTNO-2 FLAG33 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG33 1.83 1.83 1.83 1.83 
REGRIDCARTNO-2 FLAG 33 1.83 1.83 1.83 1.83 

0 REGRIDCARTNO-2 FLAG33 1.83 1.83 1.83 1.83 
RE GRIDCART NO-2 END 
RE FINISHED 
ME STARTING 
ME INPUTFIL C:\MODEL\JFD8792.STR (7X,6n.s) 
ME ANEMffiHT 10.000 METERS 
ME SURFDATA93814 1987 FERNALD 
ME UAIRDATA 13840 1987 DAYTON 
ME AVETEMPS ANNUAL 290.00 289.00 288.00 283.00 283.00 283.00 
ME,AVEMMHTANNUALA 1823.00 1991.00 1791.00 1695.00 1629.00 2313.00 
ME AVEMMHTANNUALB 1215.00 1327.00 1194.00 1130.00 1088.00 1542.00 
ME AVEMMHTANNUALC 1215.00 1327.00 1194.00 1130.00 1088.00 1542.00 
ME AVEMMHTANNUALD 1215.00 1327.00 1194.00 1130.00 1088.00 1542.00 
ME AVEMMHT ANNUAL E SOOO.00 5000.00 5000.00 5000.00 5OOO.00 5OOO.00 
ME AVEMMHTANNUAL F 5OOO.00 5000.00 5OOO.W 5000.00 5000.00 5OOO.00 
ME FINISHED 
OU STARTING 

OU MAXTABLE 10 SRCGRP SOCONT 
. OU . ._ PLOTFLU - -- ANNUAL SRCl C:\MODEL\OUP.GPH 70 
OU FINISHED 

. a  

a 

ou RECTABE SRCGRP 
. 

.. 

7 



FEMP-OU02-6 FINAL 
March 1, 1995 ' lSClT2 O-ut (93109): O W  FS - Annud Conc.: 1 gJa @cva) per m2 

X 
-150 
-50 
- 250 
2250 
250 

2350 
1 50 

2450 - 250 
250 

50 
2450 
1450 
21 50 
1950 
-250 
2450 
2350 
2250 
2050 
1850 
150 

1750 
1650 
1550 
- 50 

50 
21 50 
650 

-150 
1050 
1750 
1650 
1550 
1450 
1350 
1250 
1150 
950 

1950 
850 
750 
650 
550 
450 
350 
250 

1850 
21 50 
2050 - 50 
350 
50 

150 
250 

-150 
450 
550 
450 
250 

2250 
150 
50 

-50 
-150 
- 250 
2450 
2350 
350 

2050 
550 

2250 
21 50 
350 

NDryer SDryor 
Y @/m3)/(g/a)(g/m3)/(g/a~ 
-lW 0.002923 0.003524 
-1850 0.005003 0.004052 
-1450 0.003378 0.007014 
-1250 0.003199 0.004573 
-1- 0.003225 0.00659 
-1250 0.003051 0.004243 
-1850 0.003154 0.005518 
-12SO 0.002905 0.003951 
-1 150 0.003241 0.006052 
-1350 0.004382 0.013601 
-1850 0.00308 0.004698 
- 1550 0.002583 0.003931 
-1950 0.001998 0.006091 
- 1250 0.003349 0.004949 
-1950 0.002083 0.004297 
-1850 0.002841 0.003083 
-1950 0.002093 0.003201 
-1950 0.002103 0.003375 
-1950 0.002108 0.003561 
-IS50 0.002099 0.004005 
- 1950 0.002059 0.00461 2 
- 1350 0.004208 0.01 1605 
- 1950 0.002028 0.00495 
-1950 0.002005 0.005314 
-1950 0.002007 0.005691 
-1350 0.003872 0.008983 
-1350 0.004038 0.010124 
-1950 0.002107 0.003757 
-1950 0.00248 0.008162 
-1150 0.003587 0.00657 
-2050 0.001745 0.007159 
-2050 0.001883 0.00463 
-2050 0.001862 0004923 
-2050. 0.001868 0.005223 
-2050 0.001884 0.005519 
-2050 0.001851 0.005899 
-2050 0.001826 0.008341 
-2050 0.001791 0.006823 
-2050 0.00175s 0.008022 
-2050 0.001927 0.004079 
-2050 0.001953 0.004472 
-2050 0.00214 0.004347 
-2050 0.002314 0.006345 
-2050 0.002472 0.007957 
-2050 0.002613 0.007727 
-2050 0.002736 0.007056 
-2050 0.00284 0.006497 
-2050 0.001899 0.004348 
-2050 0.001961 0.003586 
-2050 0.001948 0.003825 
-1150 0.003979 0.007151 
-1950 0.002956 0.007579 - 1 150 0.004422 0.007817 
-1150 0.004703 0.008586 
-1 150 0.004952 0.009396 
-1450 0.003544 0.007721 
-1850 0.003056 0.00925 
-1950 0.00266 0.009709 
-1050 0.002819 0.008497 
-1950 0.003042 0.006859 
-2050 0.001968 0.003363 
-1950 0.002983 0.005885 
-1950 0.00292 0.005047 
-1950 0.002854 0.004383 
-1950 0.002784 0.003826 
-1950 0.002711 0.003382 
-2050 0.001965 0.003005 
-2050 0.00197 0.003156 
-1850 0.00321 0.007981 
- 1850 0.002263 0.004309 
-1850 0.002876 0.011154 
-1350 0.003053 0.004754 
-1450 0.003007 0.005153 
-1850 0.003734 0.006556 
-1650 0.003637 0.005143 



lscLT2 -ut (93109): OU2 FS - Annud Cone.: 1 g/s (pws) por m2 
' NDryw S D r y r  

FEMP-OU02-6 FINAL 
March 1 .  1995 

B -  
X 

150 
50 

2450 
2350 
450 

- 250 
-50 

-150 
- 250 
-150 
2250 
21 50 
550 
50 

21 50 
-150 
-250 
2450 
2350 
2250 
- 50 

2350 
450 

21 50 
50 

1 50 
250 
350 
- 50 
250 
150 
850 

1850 
2450 
2350 
2250 
21 50 
1950 
350 

1750 
-150 
2250 
2350 
2450 
-250 
-150 
- 250 

50 
- 50 

2450 
150 

2350 
2250 
21 50 
- 50 

50 
350 
250 
1 50 
850 
550 
450 
350 
250 
450 

-300 
21 50 
1750 
2350 

21 50 
1950 
1850 
1650 

' -250 

* 2250 

Y @fm3)/(g/s)(g/m3)/(g/s~ 
-1650 0.003538 0.004837 
-1650 
-1350 
-1350 
-1650 
-1250 
-1850 
-1650 
-1850 
-1250 
-1450 
-1550 
- 1850 

0.003433 
0.002794 
0.002923 
O.OO3850 
0.003314 
0.003328 
0.003221 
0.0031 15 
0.003848 
0.002914 
0.002805 
0.003424 

0.0051 23 
0.004087 
0.004399 
0.008818 
0.006872 
0.0051 49 
0.00M3B 
0.004852 
0.007322 
0.004747 
0.004907 
0.012451 

-1250 0.004253 0.009 
-1850 0.002813 0.004838 
-1550 0.00338 0.006364 
- 1550 0.00328 0.005928 
-1850 0.002483 0.003783 
-1650 0.002557 O.Oo4022 
-1850 0.002588 0.004312 
-1450 0,003885 0.008552 
-1450 0.002801 0.004384 
-1450 0.004408 0.01892 
-1350 0.003181 0.005163 . 
- 1450 0.003827 0.009556 
-1450 0.003972 0.010788 
-1450 0.004117 0.012371 
-1450 0.004282 0.014432 
-1250 0.004022 O.OO8084 
- 1250 0.004881 0.01 1551 
-1250 0.004453 0.010124 
-1850 0.00287 0.011338 
-1850 0.002238 0.004882 , 

-1850 0.002228 0.003394 
-1850 0.002248 0.003597 
-1850 0.002250 0.003817 
-1850 0.002265 O.Oo4054 
-1850 0.002254 0.004579 ' 

-1350 0.004559 0.018401 
-1850 0.002211 0.005283 
-1750 0.O03069 0.003803 
-1550 0.002788 0.00454 
-1550 0.002684 0.004217 
-1450 0.002887 0.004083 
-1350 0.003358 0.007251 
-1350 0.003877 0.008028 
-1750 0.002978 0.003827 
-1750 0.003251 0.004209 
-1750 0.003181 0.003836 
-1750 0.00237 0.003583 
-1550 0.003747 0.00787 
-1750 0.002397 0.003814 
-1750 0.002419 O.Oo4089 
-1750 0.002433 0.00435 
-1550 O.OO3503 0.006818 
-1550 0.003625 0.007269 
-1550 0.003987 0.007719 
-1550 0.003888 0.007918 
-1750 0.003339 0.004977 
-1750 0.002891 0.016874 
-1750 0.003128 0.012491 
-1750 0.003333 0.009629 
-1750 0.003503 0.0075 
-1750 0.003423 O.OO6018 
- 1550 0.004047 0.007007 
-2400 0.002184 0.003764 
-1  150 0.003527 0.004707 

550 0.004898 0.001723 
550 0.003528 0.001989 
550 0.003748 0.001968 
550 0.003971 0.001935 
550 0.004402 0.001848 
550 0.004585 0.00179 
550 0.004867 0.001848 
850 0.002538 0.001695 



L 

. sCXT2 O m u t  (93109): Ov2 FS - Annud Cunc.: 1 g/s (pCi/s) par m2 

X 
1550 
14% 
1350 
12% 
1150 
2450 
-% 

-150 
950 
750 

1250 
11% 
1050 
950 
850 
650 
50 

550 
450 
350 
250 
150 

1 050 
850 

1450 
750 

1250 
1150 
1050 
950 
850 
650 

1450 
550 
450 
350 
250 
1 50 

1350 
21 50.. 
1550 
750 
150 
650 
550, 
450 
350 
250 

50 
2250 
-50 

-150 
-250 
2450 
2350 
1350 
1650 
1550 
- 50 
150 
650 
550 
450 
350 
250 

50 
850 
-50 

-150 
-250 
2450 
2350 
750 

1050 

NOIyr  S O r y r  
Y @/m3)/(g/s) (g/m3)/(g/sl 

550 0.004592 0.00163 
550 0.004478 0.00188 
550 0.004335 0.001727 
s o  0.00*429 0.00117 
550 0.004708 0.001808 
550 0.003315 0.002004 
650 0.002485 0.001898 
650 0.002529 0.001788, 
550 0.005129 0.091889 
650 0.004643 0.001797 
850 O.OO4039 0.001672 
650 0.004282 0.001705 
650 0.004454 0.001733 
650 0.004593 0.001756 
650 0.004849 0.001773 
650 0.004583 0.00183 
650 0.002397 0.001906 
650 0.004272 0.001858 
650 0.003792 0.00188 
650 0.003345 0.001896 
650 0,002941 0.001905 
650 0.002561 0.001908 
550 0.004949 0.001841 
550 0.005221 0.00189 
650 0.003973 0.001594 
450 0.005985 0.002048 
450 0.004898 0.001677 
450 0.005248 0.001921 
450 0.005537 0.00196 
450 0.005772 0.001993 
450 0.005965 0.002018 
450 0.005617 0.002081 
450 0.00g049- 0.001773 
450 0.004833 0.002109 
450 0.004131 0.002129 
450 0.003523 0.002142 
450 0.003221 0.002146 
450 0.003357 0.002143 
450 0.004WB 0.001827 
450 0.00415 0.002078 
450 0.005128 0.001716 
550 0.005214 0.001915 
550 0.002753 0.002021 
550 0.005127 0.00195 
550- 0.004538- 0.0019?8 
550 0.003964 0.001999 
550 0.003447 0.002013 
550 0.002988. 0.002021 
550 0.002862 0.002015 
450 0.003893 0.002105 
550 0.00291 0.001968 
550 0.002914 0.001852 
550 0.002885 0.001739 
450 0.003411 0.002135 
450 0.003848 0.002124 
650 0.003817 0.001635 
650 0.004198 0.001515 
650 0.004102 0.001551 
450 0.003397 0.002032 
850 0.002519 0.001708 

850 0.003713 0.00165 
850 0.003448 0.001672 
850 0.003118 0.001689 
650 0.002807 0.001701 
850 0.002255 0.001711 
850 0.003786 0.001573 ’ 
850 0.002017 0.00171 
850 0,001891 0.001696 
850 0.001949 0.001808 
750 0.003133 0.001768 
750 O.Oo3306 0.001746 
850 0.003792 0.001592 
850 0.003859 0.001544 
850 0.003746 0.00156 

. 850 0.003767 0.001624 

FEMP-OU02-6 FINA 
March 1. 1995 

. _  



lSCLT2 Oulput (93109): OU2 FS - Annud Cone.: 1 g/s ( p a s )  por m2 
NDry.r s o w  

Y Wm3)/(g/S) (g/m3)/(g/.) 
750 0.003853 0.001883 

X 
21 50 
1850 
2350 
2250 
21 50 
2050 
1950 
1750 
1150 
1850 
1550 
1450 
1350 
1250 
2250 
2050 
1750 
2450 

150 
50 - 50 

-150 
- 250 
2350 
350 

2250 
21 50 
2050 
1950 
1850 
250 
550 
450 

1950 
1350 
1850 
1750 
1850 
1550 
1450 
1250 
850 

1150 
1050 
950 
850 
750 

50 
-150 
2250 
2350 

50 
-50 

-150 
-250 
2450 
2250 
21 50 
21 50 

150 
50 

~ -50 

,150 
2350 
2250 
2450 
2250 
-50 

-150 - 250 
2450 
2350 
21 50 
2450 

-150 

850 0.003564 0.001423 
850 0.0032Q3 0.001838 
850 O.oo3359  0.001808 
850 0.003511 0.001572 
850 0.003627 0.001529 
850 0.003607 0.00148 
850 0.003495 0.00138 
850 0.003537 0.001523 
850 0.003398 0.001371 
850 0.003275 0.001406 
850 0.003129 0.00144 
850 0.003229 0.001471 
850 0.003392 0.001498 
750 0.003481 0.001718 
750 0.003817 0.001841 
850 0.00426 0.00159 
850 0.003223 0.001882 
750 0.002557 0.001804 
750 0.002268 0.001805 
750 0.002117 0.001801 
750 0.002189 0.001747 
750 0.002226 0.001651 
850 0.003414 0.001883 
750 0.003233 0.001788 
850 0.003609 0.001837 
850 0.003806 0.001804 
850 0.003996 0.001783 
850 0.004171 0.001714 
850 0.00429 0.001858 
750 0.002879 0.001799 
750 0.004019 0.001749 
750 0.003818 0.001711 
750 0.003937 0.001592 
750 0.003498 0.001549 
750 0.003912 0.001534 
750 0.003859 0.001489 
750 0.003718 0.001438 
750 0.003862 0.001478 
750 0.003521 0.001514 
750 0.003899 0.001581 
750 0.004141 0.001722 
750 0.003879 0.00161 
750 0.004029 0.001834 
750 0.004138 0.001854 
750 0.004183 0.001868 
750 0.004185 0.00189 
450 0.003406 0.002133 
450 0.003346 0.001905 

-1150 0.003354 0.004388 
-750 0.003845 0.003281 
-850 0.003456 0.002921 
-850 0.003255 0.003013 
-850 0.003304 0.003089 
-850 0.003289 0.003107 
-750 0.003634 O.Oo3088 
-750 0.004067 0.003493 
-850 0.004703 0.003814 
-750 0.004335 0.003741 
-750 0.004359 0.003446 
-750 0.003795 0.003585 
-750 0.003324 0.003852 
-750 0.002931 0.003857 
-850 0.00398 0.003395 
-850 0.004134 0.00318 
-850 0.004408 0,003391 
-850 0.003384 0.003274 
-550 0.004745 0.003294 
-450 005351 0.002518 
-450 0.005054 0.002221 
-450 0.004767 0.002278 
-550 0.004124 0.002919 
-550 0.004418 0.003102 
-550 0.005109 0.003495 
-850 0.003882 0.002982 

FEMP-OU02-6 FINAL 
March 1. 1995 



FEMP-OU02-6 FINAL 

IsctT2 Owut  (93109): OU2 FS - A n n 4  Cone.: 1 g/r @CUr) por m2 
NOrvu S D m r  

X 
150  
50 

-50 
-150 
- 250 - 250 
2350 

150 
1 50 

2450 
2350 
2250 
21 50 
250 
50 

-150 
-50 

-150 
- 250 
2450 
2350 
- 250 

50 
-50 

2250 
-150 
2150 
250 
150 
50 

-50 
- 250 

150 
2450 
2350 
2250 
21 50 
250 

50 
2250 
21 50 - 250 
2350 
21 50 - 50 
-150 
- 250 
2450 
2250 

, 2350 
21 50 
-50 

-150 
-250 
2450 
2250 
- 250 
2450 
2250 
-150 
2450 
2350,- 
2250 
21 50 - 50 
- 250 
-150 
2450 
2350 
2250 
21 50 
- 50 

2350 
21 50 
2350 

Y @/m3);(g/S) (g/rn3)j(g/sL 
-550 0.004222 0.003314 
-550 0.004308 0.002895 
-550 0.004265 0.002527 
-550 0.004154 0.0028 
-550 0.044012 0.002664 
-750 0.002812 o.OO3609 
-850 0.003808 0.003484 
-450 0.00587 0.003215 

-1050 0.004895 0.008988 
-1050 0.003138 0.003633 
-1050 0.003322 0.003816 
-1050 0.003516 0.004145 
-1050 0.003717 0.004448 
-1050 0.005247 0.007254 
-1050 0.004359 o.Oo8808 
-950 0.00335 0.005037 

-1050 0.003894 0.008221 
-1050 0.003489 0.00581 
-1050 0.003136 0.005418 
-1150 0.00302 0.003799 
-1150 0.003184 0.004087 
-950 0.002995 0.004789 
-950 0.00424 0.005434 
-950 0.003761 0.005201 
-850 0.003856 0.00387 
-850 0.003164 0.004307 
-8% 0.004123 0.003892 
-850 0.005315 0.004191 
-8% 0.004632 0.004326 
-8% 0.004055 0.004418 
-850 0.003572 0.004402 
-850 0.002818 0.004171 
-950 0.004803 0.005524 
-9% 0.003257 0.003457 
-950 0.003464 0.003673 
-950 0.003684 0.,003911 
-950 0.003916 0.004172 
-950 0.005485 0.005474 
-450 0.005833 0.002847 
-450 0.005071 0.003201 
-450 0.005505 0.003382 

450 0.003260 0.001781 
50 0.004542 0.002857 

150 0.004933 0.00258 
150 0.00521 0.002222 
150 0.004892 0.002054 
150 0.004598 0.001896 
50 0.004225 0.002544 

150 0.004282 0.002586 
50 0.005303 0.002775 
50 0.005861 0.002283 
50 0.005430 0.002099 
50 0.005084 0.0019% 

-50 0.004432 0.002607 
150 0.004591 0.002591 
250 0.004137 0.001061 
150 0.004003 0.002481 
-50 0.005189 0.002854 
350 0.003828 0.001957 
350 0.003534 0.002275 
350 0.003772 0.002269 
350 0.004052 0.002255 
350 0.004348 0.002232 
350 0.003947 0.002096 
350 0.003688 0.001823 
250 0.00435 0.002007 
250 0.003771 0.002410 
250 0.004011 0.002425 
250 0.004273 0.002417 

250 0.004558 0.002159 
-50 0.004786 0.00273 
-50 0.005654 0.002975 

-450 0.004601 0.003025 

50 o.oo48m 0.002771 

250 0 . 0 0 4 5 ~  0.0023m 

March 1, 1995 



X 
21 50 
-150 
-250 
2450 
2350 
2250 

50 
50 
50 

- 50 
-150 
- 250 
2450 - 50 
2250 
21 50 

50 
2250 
- 50 

- 250 
2450 
2350 
2150 
2350 

50 
-50 

-150 
- 250 
2450 

150 
2057 
-50 

-150 
- 300 
2300 
2400 
2500 
- 1 0 0  
-200 
21 00 

0 
1 0 0  
200 

2200 
200 

2200 
2400 
2100 
2200 
2300 
-300 
2500 
100 

-200 
-100 

0 
21 00 
2300 
200 
1 0 0  

- 200 
- 1 0 0  

0 
21 00 
200 

2500 
2200 
2300 
2400 
-300 
2400 
2400 
- 1 0 0  
2500 

. -150 

lSClT2 Output (9310e): OU2 FS - Annd Cone.: 1 g/r @cyr) p u  m2 
NDry.r S O T  

Y (g/m3)/(g/s) (g/m3)/(9/sl 
-350 0.005878 0.003274 
-250 0.008882 0.002202 
-250 0.006283 0.001978 
-350 0.004569 0.002795 
-350 0.004945 0.00295 
-350 0.005376 0.00311 

-2050 0.00277 0.005289 
-250 0.008439 0.002714 
-350 0.007033 0.002785 
-350 0.006475 0.002488 
-350 0.005974 0.002216 
-350 0.005531 0.001976 
-450 0.004355 0.002857 
-250 0.007593 0.002447 
-250 0.00565 0.003023 
-250 0.006213 0.00317 

-50 0.007118 0.002558 
-150 0.005452 0.002937 

-50 0.006511 0.002343 
-50 0.00598 0.00214 
-50 0.005521 0.001951 

-150 0.004619 0.00267 
-150 0.005005 0.002803 
-150 0.005973 0.003071 
-250 0.005172 0.002876 
-150 0.007876 0.002637 
-150 0.00713 0.002398 
-150 0.006495 0.002175 
-150 0.005954 0.001969 
-250 0.004761 0.002733 

-2050 0.002824 0.006026 
0 0.005936 0.002864 

-2050 0.002712 0.00461 
-2050 0.002651 O.Oo4053 
-900 0.002753 0.004374 

-lOW 0.003495 0.003899 
-1OW 0.003294 0.003658 
-1OW 0.003104 0.00344 
-900 0.00346 0.004747 
-900 0.00308 0.004571 

-1OW 0.003926 0.004461 
-900 0.003905 0.004871 
-900 0,00443 0.004915 
-900 0.005052 0.004835 

-lo00 0.003706 0.004166 
-1OW 0.005166 0.006288 
-900 0.003892 0.003909 

-1100 0.003165 0.003842 
-1100 0.003715 0.004754 
-1100 0.003527 0.004414 
-1100 0.003343 0.004112 
-1OW 0.00291 0.004948 
-1100 0.002994 0.0038 
-1OW 0.004572 0.00611Q 
-1OOO 0.003241 0.005267 
-1OW 0.003622 0.005583 
-lOW 0.004962 0.005871 
-900 0.004148 0.00416 
-900 0.003851 0.003678 

-1100 0.004982 O.OO8033 
-700 0.003897 0.003165 
-700 0.002931 0.003362 
-700 0.002979 0.003349 
-700 0.003395 0.003269 
-700 0.004636 0.003799 
-700 0.0045 0.003706 
-800 0.003417 0.003098 
-700 0.004387 0.003557 
-700 0.004111 0.003329 
-700 0.003872 0.003115 
-700 0.002945 0.003329 
-800 0.003603 0.003268 
-900 0.003425 0.003466 
-800 0.003246 0.004 
-900 0.003214 0.003271 

FEMP-OU02-6 FINAL 
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lSCLT2 (WlO@): OU2 FS - Annu Me.: 1 a / .  @CUB) pof m2 
' NDmr S D m r  

X 
-300 
-200 

100 
0 

2300 
200 

2100 
2200 
300 
100 

-300 
2100 
200 
300 
400 

2300 
2200 

0 
2400 
2500 
-300 

100 
-100 
-100 
21 00 
300 
400 
500 

2300 
2200 - 200 
2400 
2500 
-300 
-200 

0 
0 

2300 
300 

2100 
2200 
2500 
2400 

100 
-300 
-200 
-100 
200 

0 
100 

2200 
Mo 
300 

21 00 
2400 
2300 
-100 
2500 
-300 
- 200 

-100 
-200 

100 
21 00 
-300 
-200 
-100 
2300 
2200 
2400 
2400 
2500 
- 300 
-2500 

2$00 

-800 0.002876 0.003932 
-800 0.00421 0.003911 
-800 0.003884 0.004005 
-800 0.00381 0.003452 
-800 0.004835 0.003782 
-8W 0.004379 0.- 
-800 O.OO4083 0.003874 

-1100 0.005244 0.008529 
-1100 0.004848 0.007504 
-800 o.oo3SSe 0.002883 

-1400 0.003142 0.005494 
-1400 0.004160 0.01329 
-1400 0.004327 0.015978 
-1400 0.004488 0.019876 
-1400 0.002922 0.004845 
-1400 0.003042 0.005038 
-1400 0.003855 0.009959 
-1400 0.002801 o.oO4303 
-1400 0.00288 0.004003 
-1300 0.003189 0.008851 
-1400 0,00401 0.011398 
-1400 0003702 0.008831 
-1300 0.003843 o.oO8089 
-1500 0.002928 0.005249 
-1500 O.oWo56 0.010563 
-1500 0.004187 0.011271 
-1500 0.004133 0.010833 
-1500 0.002795 0.004471 
-1500 0.002882 0.004833 
-1400 0.003522 0.007918 
-1500 0.002680 0.004154 
-1500 0.002581 0.003873 
- 1400 0.003226- 0.0071 5 
-1300 0.003499 0.007313 
-1300 0.004055 0.009027 
-1100 0.004162 0.008951 
-1200 0.003196 0.00431 
-1200 0.004924 0.011158 
-1200 0.003517 0.005029 
-1200 0.003358 0.004846 
-1200 0.002887 0.003749 
-1200 O.Oo3039 0.004013 
-1200 0.004469 0.008881 
-1100 O.OO3034 0.005528 
-1100 0.003363 0.005957 
-1100 0.003738 0.00643 
-1200 0.00469 0.009893 
-1200 0.004214 0.007998 
-1300 0.004237 0.010192 
-1300 0.003194 0.004858 
-1300 0.004424 0.011677 
-1300 0.004817 0.01388 
-1300 0.003332 0.005278 
-1300 0.002917 0.004168 
-1300 0.003058 0.004489 
-1200 0.003808 0.007272 
-1300 0.002782 0.003884 
-1200 0.003126 0.008102 
-1200 0 . W 7  0.008849 

-700 0.003849 0.002922 
-800 0 . w 7 4 3  0.002792 
-800 0.003888 0.002863 

-1500 0.003792 0.0088 
100 0.005323 0.002688 
100 0.004876 0.001832 
100 0.004994 0.001993 
100 0.005345 0.002164 
100 0.004575 0.002678 
100 0004928 0.00268 

0 0.004493 0.002634 
100 0.00426 0.002587 
100 0.003978 0.002459 
200 0.004245 0.001808 

0 0.004178 0.002517 

FEMP-OU02-6 FINAL 
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B U T 2  0- (93lOe): O M  FS - Annud Cone.: 1 B/8 @ a 8 )  POf m2 
' NDryu S D f y u  

Y (g/-)/(gl8) (g/M)/(a/8) 
0 0.00485 0.002753 

X 
2300 
-100 
2500 
2200 
2300 
2400 
-200 
-300 
2200 
-100 

0 
2100 
- 200 
21 00 

0 
300 

0 
100 
200 
500 
400 

- 200 
600 
700 
800 

-100 
-300 
2200 
-300 
2300 
2400 
2500 
-100 
- 200 
2500 
2200 
2300 
2400 
2100 
-100 

0 
2500 
2200 
2300 
2400 
-200 
-300 

100 
-100 

0 
100 

2100 
0 

2200 
' 2200 

100 
200 

2100 
2400 
2300 
-100 
2500 
-300 
-200 
2100 
2300 
-200 
2100 
-100 

0 
100 

2300 
2200 - 300 
2400 

200 0.004754 0.00211 
-100 0.004381 0.002576 
-100 0.005562 0.002950 
-100 0.001104 0.002831 
-100 0.004707 0.002702 

0 0.005496 0.002028 
0 0.005104 0.001854 
0 0.005257 0.002871 
0 0.005042 0.002215 
0 0.008151 0.002414 
0 0.005723 0.002873 

200 0.004492 0.001954 
200 0.00491 0.002477 

-100 0.007152 0.002483 
400 0.003511 0.002213 
400 0.003803 0.002132 
400 0.003714. 0.002202 
400 0.003868 0.002211 
400 0.004587 0.002101 
400 0.003665 0.002206 
400 0.00353 0.001866 
400 0.005433 0.002167 
400 0.008370 0.002136 
400 O.Oo&)Ol 0.002098 
400 0.003826 0.001007 
400 0.003416 0.00174 
200 0.004585 0.002406 
300 0.003822 0.001775 
200 0.004287 0.002506 
200 0.004014 0.0025 
200 0.003767 0.002401 
300 0.004168 0.002054 
300 0.003997 0.001911 
300 0.003548 0.002343 
300 0.004203 0.002325 
300 0.003992 0.002341 
300 0.003762 0.002348 

-100 0.006097 0.003085 
-100 0.006523 0.002263 
-800 0.003733 0.002711 
-500 0.004097 0.002804 
-500 0.005104 0.003342 
-500 0.004728 0.003154 
-500 0.004395 0.002974 
-400 0.005327 0.002092 
-400 0.004070 0.002143 
-500 0.005005 0.003064 
-400 0.005708 0.002359 
-400 0.006116 0.002656 

-500 0.005527 0.003535 
-500 0.004889 0.002693 
-400 0,005453 0.003241 
-800 0.004738 0.003447 
-600 0.003605 0.003127 
-600 O.Oo4041 0.003602 
-800 0.005082 0.003663 
-600 ' 0.004138 0.003044 
-600 0.004424 0.00324 
-500 0.004702 0.002365 
-600 0.003877 0.002859 
-500 0.00428 0.002489 
-500 0.004494 0.00243 
-400 0.005957 0.003414 
-400 0.005017 0.003071 
-100 0.005983 0.002058 
-200 0.008127 0.00319 
-200 0.007062 0.002304 
-200 0.007807 0.002548 
-200 0.008605 0.002809 
-200 0.005328 0.002909 
-200 0.005831 0.00305 

-200 0.004807 0.00277 

-400 0.006530 0.002988 

-200 0.005mi 0.001875 

FEMP-OU02-6 FINAL 
March 1, 1995 



, 

lSCLT2 Omut (-la): OU2 FS - Annud Conc.: 1 e/. W s )  por m2 
' N D l y r  SDfyef 

X 
2Mo 
-300 
-200 
2500 
2400 
-100 
2500 
-300 
-200 

100 
0 

2400 
2100 
2200 
2300 

. 200 
-100 

0 
lo00 
900 
000 
700 
800 

1100 
1 000 
400 

1200 
1300 
1400 
500 
300 

1800 
2500 
2200 
2300 
2400 
- 200 
-300 

200 
-100 

0 
100 

1500 
1700 
2000 
600 
300 
400 
500 
800 
700 
100 
900 

lo00 
1100 
200 

0 
le00 
2200 
1900 
2ooo 
2100 
2400 
2300 
-100 
2500 
-300 
- 200 
2100 
1900 
1300 
1500 

I 1200 
1300 

Y Ig/m3)/(g/S) (e/m3)/(e/.l 
-200 0.004523 0.002834 
-100 0.005517 0.001886 
-200 0.008435 0.00208 
-300 0.004491 0.002691 
-400 0.004637 0.0029M 
-300 0.006723 0.002337 
-400 0.004303 0.002748 
-300 0005616 0.001871 
-300 0.006101 0.002092 
-300 0.006134 0.0029 
-300 0.007378 0.002607 
-300 0.004858 0.002838 
-300 0.008354 0.003299 
-300 0.005773 0.003144 
-300 0.005281 0.002889 

-1500 0.003924 0.009047 
- 1500 0.003527 0.007353 
-lm 0.003859 o.oO8033 

-2200 0.001723 0.003984 
-2200 0.002188 0.005382 
-2200 0.002031 0.004149 
-2200 0.001882 0.002977 
-2200 0.001643 0.005428 
-2200 0.001609 0.004813 
-2200 0.002404 0.000474 
-2200 0.001888 0.00538 
-2200 0.001885 0.00513 

-2200 0.002293 O.OO8409 
-2200 0.002501 0.006074 
-2200 0.001889 0.004498 
-2300 0.001683 0.002671 
-2300 0.001853 0.00314 
-2300 0.001088 0.002978 
-2300 0.001078 0.00282 
-2200 0.002441 0.004032 
-2200 0.002388 0.003808 
-2200 0.002584 0.005712 
-2200 0.002491 0.004521 
-2200 0.002539 0.005067 
-2200 0.002583 0.005370 
-2200 0.001695 0.004698 
-2200 0.001076 0.004293 
-2300 0.001807 0.003404 
-2100 0.002315 0.000478 
-2100 0.002688 0.008533 
-2100 0.00258 0.007062 
-2100 0.002450 0.00768 
-2100 0.00199 0.003337 
-2100 0.002159 0.004888 
-2100 0.002723 0.005678 
-2100 0.001809 0.004766 
-2100 0.001881 0.005913 
-2100 0.001725 0.008523 
-2100 0.002771 o.OO6077 
-2100 0.002872 0.005 
-2200 0.001865 0.004082 
-2200 0.001771 0.003271 
-2200 0.001701 0.003872 
-2200 0.001731 0.003664 
-2200 0.001754 0.003463 
-2200 0.001788 0.002915 
-2200 0.001782 0.003088 
-2100 0.002610 0.004404 
-2200 0.001789 0.002752 
-2100 0.002498 0.003465 
-2100 0.002558 0.003898 
-2300 0.001033 O.Oo3309 
-2300 0.001570 0.00380 
-2100 0.001705 0.005771 
-2400 0.001509 0.003891 
-2400 0.001507 0.004105 
-2400 0.001514 0.004051 
-2400 0.001514 0.003975 

400 o.oossts 0002043 

-2200 0.001894 0.004911 

FEMP-OU02-6 FINAL 
March I ,  1995 



lSCLT2 Oulput (93108): OU2 FS - Annud Conc.: 1 e/. @CUI) por m2 
NDryer SDryar 

Y (Blm3)/(g/s) (g/m3)/(g/al 
-2400 0.001484 0.003709 

X 
1700 
1600 
lo00 
1800 
1800 
2Ooo 
1100 
800 

2200 
200 

-100 
0 

100 
400 
300 
800 
500 
800 
700 

2100 
2300 
1800 
1200 
900 

1 000 
1100 
1400 
1300 
700 

1500 
1800 
1700 
800 
800 

2400 
-100 
2500 
-300 
-200 

100 
0 

500 
200 
300 
400 

1200 
1500 
1400 
-200 
2400 
2100 
2200 
2300 
-300 
2500 
800 

-200 
-100 

0 
2000 
500 
200 

-200 
2460 
2500 
-300 

0 
-100 

400 
100 

300 
100 
300 

2200 

. 200 

-2400 0.001499 0.003802 
-2400 0.001475 0.003514 
-2400 0.001465 0.003609 
-2400 0.001461 0.003483 
-2400 0.001494 0.003313 
-2400 0.001494 0.003857 
-2400 0.001567 0.003079 
-2400 0.001545 0.003013 
-2400 0.002257 0.004979 
-2400 0.002283 0.004337 
-2400 0.002296 0.004542 
-2400 0.00231 5 0.004758 
-2400 0.002108 0.005298 
-2400 0.002188 0.005211 
-2400 0.001692 0.002583 
-2400 0.002018 0.004735 
-2400 0.001918 0.004059 
-2400 0.001809 0.003284 
-2400 0.001522 0.003182 
-2400 0.001562 0.002887 
-2300 0.001554 0.003838 
-2300 0.001584 0.004688 
-2300 0.001643 0.003455 
-2300 0.001541 0.004055 
-2300 0.001586 0.004518 
-2300 0.0018 0.004419 
-2300 0.001 595 0.004558 
-2300 0.001915 0.003W 
-2300 0.001 597 0.004281 
-2300 0.001 588 0.0041 44 
-2300 0.001574 0.004008 
-2300 0.001783 0.002738 
-2300 0.002037 0.004819 
-2400 0.001 575 0.002728 

-2400 0.001583 0.00259 
-2300 0.002283 0.003705 
-2300 0.00233 0.004115 
-2300 0.002452 0.005063 
-2300 0.002414 0.004805 
-2300 0.002148 0.005455 
-2300 0.00241 1 0.005339 
-2300 0.002335 0.005633 
-2300 0.002248 0.005944 
-2100 0.00178 0.008142 
-2100 0.001808 0.005134 
-2100 0.0018 0.005432 
- 1500 0,003397 0.006751 
- 1800 0.00231 0.003595 
-1800 0.002340 0.004341 
-1800 0.002343 0.00407 
-1800 0.00233 0.003022 
-1700 0.002995 0.00427 

-1800 0.00289 0.013457 
-1700 0.003095 0.004379 
-1700 0.003194 0.004408 - 1700 0.003292 0.004288 
-1800 0.002348 0.004634 
-1800 0.003097 0.010577 
- 1700 0.003482 0.005078 
-1800 0.002951 0.0033 
-1900 0.002187 0.00339 
-1900 0.00215 0.003209 
-180Q 0.002864 0.003385 

- 1800 0.003038 0.003588 
- 1800 0.003274 0.008891 
-1800 0.003205 0.004845 
-1800 0.003284 0.005788 - 1800 0.003359 0.007007 
-1700 0.003388 0.004244 
-1700 0.003572 0.006279 - 1900 0.0021 84 0.003798 

-2300 0.002373 0.0045m 

-1800 0.002285 0.003388 

-1800 0.003123 0.004142 

FEMP-OU02-6 FINAL 
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lSCLT2 Output (93109): OU2 F S  - Annud M c . :  1 Js @W.) pw m2 

. x  
2100 
300 
400 
NK) 

2300 
2200 

100 
2400 
2500 
-300 

200 
0 

400 
2200 
500 
800 

2100 
2400 
2300 - 1 0 0  
2500 
-300 
-200 
2300 
2100 
1600 
400 

' 100 
200 
300 
800 
500 

-100 
' 700 

800 
900 

0 
-200 
1400 
2OOO 
1700 
1800 
1900 
2200 
21 00 
-300 
2300 
2400 
2500 
1300 
1500 
2000 
400 
1 0 0  
200 
300 
600 
sa0 

-100 
1700 
1800 
1900 

0 - 200 
le00 
2000 
1700 
1800 
lSo0 
2200 
2100 
-300 
2300 
2400 
2500 

' NDry.r S0ry.r 
Y @/m3)/(g/s) (g/m3)/(g/8) 
-1600 0.002721 0.004964 
- 1 8 0 0  O.OO3805 0.005492 
- 1 8 0 0  0.003911 0.00681 
- 1 8 0 0  0.003724 0.009648 
- 1 6 0 0  0.002858 0.00427 
- 1 6 0 0  0.002893 0.004596 
- 1 6 0 0  0.003584 0.006218 
-1600 0.002581 0.003981 
-1600 0.002484 0.003723 
-1500 0.003242 0.008211 
- 1 6 0 0  0.003896 0.008105 
-1600 0.003471 0.006082 
-1700 0.003585 0.008097 
-1700 0.002513 0.004339 
-1700 0.003384 0.010855 
-1700 0.003147 0.015384 
-1700 0.002529 0.004659 
- 1700 0.002481 0.003793 
-1700 0.00249 0.004052 
- 1 6 0 0  0.003357 0.005838 
-1700 0.00239 0.00356 
-1800 0.003131 0.005229 
-1600 0.003243 0.005544 
-1900 0.002178 0.003588 
- 1 9 0 0  0.002183 0.004018- 
-2100 0.001803 0.004871 
-Moo 0.00278 0.007697 
-Moo 0.002873 0.0055% 
-2Ooo 0.002929 0.006416 
-Moo 0.0029 0.008989 
-2000 0.002481 0.008118 
-2OOO 0.00284 0.00857 
-2000 0.00275 0.004218 
-2000 0.002303 O.OO6038 
-2OOO 0.00211 0.003906 

-2OOO 0.002813 0.004828 
-Moo 0.002683 0.003704 

-2100 0.001888 0.003853 
-2100 0.001792 0.004607 

-2000 0.001903 o.oosm7 

-2000 o.ooi92i o.oose7e 

-2100 
-2100 
-2100 
-2100 
-2OOo 
-2100 
-2100 
-2100 
-2O0O 
-2OOO 
- 1 9 0 0  
-1900 
-1900 
-1900 
-1900 
-1900 
-1900 
-1900 
-1900 
-1900 
-1900 
-1800 
-1900 
-2OoO 
-2OOo 
-Moo 
-Moo 
-Moo 
-Moo 
-Moo 
-1900 
-Moo 
-2OoO 
-2Ooo 

0.001808 
0.00184 

0.0018Q8 
0.041885 
0.002814 
0.001905 
0.001 906 
0.001 902 
0.001 898 
0.001 933 
0.002174 
0.003009 
0.003033 

0.0031 
0.003142 
0.00287 

0.002851 
0.00289 
0.0021 

0.002132 
0.002157 
0.002983 
0.00281 5 
0.001934 
0.002014 
0.001 925 
0.001981 
0.001991 
0.002038 
0.002028 
0.002738 
0.002037 
0.002032 
0.002022 

0.004348 
0.004098 
0.003405 
0.003623 
0.003274 
0.003201 
0.00301 

0.002842 
0.006469 
0.005622 
0.004252 
0.008296 
0.005277 
0.006208 
0.007373 
0.01077 

0.009584 
0.003946 
0.005313 
0.004927 
0.004573 
0.004542 
0.003447 
0.005284 
0.004049 
0.004949 
0.004831 
0.004331 
0.003541 
0.003706 
0.003032 
0.003348 
0.003182 
0.003028 

FEMP-OU02-6 FINAL 
March 1, 1995 



X 
900 

1100 
-250 

67 1 
701 
69 1 
8 8 1  
634 
653 
702 
61 6 
597 
579 
731 
792 
525 

1113 
1250 
1204 
1158 
1021 
1067 
838 
975 
930 
884 
552 
498 

1341 
247 
267 
263 
259 
224 
236 
274 
21 2 
201 
189 
270 
290 
47 1 

FEMP-OU02-6 FINAL 
March 1, 1995 

it -- Y @/m3)/(g/8)(g/m3)/(g/al 
400 0.006324 0.002075 ' 

400 0.005733 0.002004 . r  
-2050 0.002588 0.003584 
-1798 0.002725 0.012985 
-1920 0.002426 0.007465 
-1879 0.002519 0.008891 
-1839 0.002618 0.010857 
-1725 0.002987 0.01681 
-1761 0.002851 0.015896 
-1961 0.002236 0.004887 * 

-1688 0.003132 0.018432 
-1852 0.003287 0.015268 
-1615 0.003454 0.013307 
-1940 0.002331 0.008137 
- 1981 0.0021 46 0.00381 5 
-1534 0.003907 0.00895 
-2029 0.001792 0.007219 
-1990 0.001891 0.0068 
-2003 0.001858 0.006965 
-2016 0.001825 0.007108 
-2032 0.00174 0.00717 
-2042 0.001757 0.007304 
-1991 0.002039 ' 0.004785 
-2022 0.00172 0.006778 
-2011 0.001825 0.006284 
-2001 0.001931 0.00561 
-1574 0.003674 0.0112 
-1493 ' 0.004162 0.01171 
-1964 0.001953 0.006443 
-775 0.005078 0.004074 
-899 0.005505 0.004848 
-861 0.005411 0.004295 ' 
-823 0.005299 0004222 
-678 0.004554 0.003808 
-726 0.004832 0.003939 
-975 0.005526 0.005834 
-629 0.004248 0.003683 
-581 0.003932 0.003573 
-533 0.004413 0.003459 
-937 0.005575 0.005209 

-1021 0.005443 ,0.006893 
-1453 0.004418 0.016933 

362 -1291 0.004758 0.014887 
I 443 -1412 I 0.004508 (,.O20842P4****"***** 

416 -1372 0.004594 0.019524 
389 
305 
335 
305 
305 
305 
305 

1 298 
1387 
166 

2078 
2075 
2076 
2077 
2080 
2079 
2073 
2081 
2083 
2084 
2074 
2071 
2086 
2064 
2060 
2061 
2063 
2066 
2065 
2070 

-1331 
-1219 
- 1250 
-1067 
-1181 

-1105 

-1950 
-436 
-931 
-784 
-833 
-882 

-1029 
-980 
-686 
- 1078 
-1127 
-1176 
-735 
-637 
- 1 274 
-294 
-147 
-196 
-245 
-392 
-343 - 588 

- 1 1'43 

-1977 

0.004879 
0.004882 
0.004832 
0.005347 
0.004981 
0.005102 
0.005224 
0.001922 
0.001984 
0.006132 
0.004126 
0.00449 

0.004366 
0.004245 
0.003899 
o.OO4011 
0.00477 

0.003791 
0.003684 
0.003583 
0.004816 
0.005005 
0.003392 
0.006599 

0.0065 
0.006663 
0.006797 
0.0061 7 

0.006389 
0.00524 

0,017042 
0.01 1658 
0.013024 
0.007716 
0.010656 
0.009627 
0.008841 
0.008623 
0.006324 
0.003251 
0.00431 3 
0.003988 
0.004085 
0.004162 
0.004609 
0.004462 
0.003842 
0.004753 
0.004889 
0.005023 
0.003913 
0.003775 
0.005272 
0.003344 
0.0031 82 
0.003235 
0.003288 
0.003459 

0.0034 
0.003708 



FEMP-OU02-6 FINAL 
March 1, 1995 

iSCXT2 Ougul (e3roo): Om FS - Annud ac.: 1 8/s @We)  pw m2 

X 
2067 
2088 
2069 
2085 
2087 
1433 
1707 
1839 
1795 
1751 
1616 
1661 
1927 
1570 
1524 
1478 
1883 
1971 
2088 
2096 
2090 
2092 
2094 

2097 
201 5 
2101 
2103 
2059 

1 77 
143 
154 

2058 
21 50 
1850 
1950 
2050 
2350 
2250 
1650 
2450 - 250 
-150 
1750 
1550 

50 
as0 
5-50 
650 
750 

* 1050 
950 

1450 
1150 
1250 
1350 
-50 
150 
350 

1950 
1650 
1750 
1850 
21 50 
2050 
1450 
2250 
2350 
2450 
1550 
1350 
2so 
650 
350 

2099 

' N m  SDVU 
Y (g/m3)l(glS) (dnU)/(g/S) 

-490 0.005712 0.003s 
-ul 0.005943 0.003518 

-539 0.005476 0.003643 
-1225 0.003486 0.005151 
-1329 0.003301 0.005384 
-1937 0.002012 0.008212 
-1859 0.002179 0.005423 
-1829 0.002272 0.004993 
- 1 8 3 9  0.002243 0.005124 
-1849 0.002212 0.005273 
-1885 0.002112 0.005708 
-1872 0.002138 0.005569 
-1606 0.002326 0.004821 
-1898 0.002069 0.005843 
-1911 0.002065 0.005974 
-1924 0.002039 0.006098 
-1819 0.002299 0.004908 
-1798 0.002348 0.004726 
-1372 0.003206 0.005487 
-1570 0.002779 0.005082 
-1422 0.003094 0.00549 
-1471 0.002987 0.005355 
-1521 0.002681 0.00521 
-1- 
-1620 
-1788 
-1719 
-1768 
-1778 
-484 
-339 
-387 
4 s  

-2250 
- 2250 
-2250 
-2250 
- 2250 
-2250 
-2250 
-2250 
-2150 
-2150 
-2250 
- 2250 
-2150 
-2250 
-2250 
-2250- - 2250 
-2250 - 22% 
-2250 
-2250 
-2250 
-2250 
-2150 
-2150 - 2250 
-2150 
-21 50 
-2150 
-2150 
-2150 
-21 50 
-2150 
-2150 
-2150 
-2150 
-21 50 
-2150 
-2150 
-2150 
-2150 
-2150 

0.002585 0.004753 
0.002679 0.00491 
0.002369 0.004826 
0.002491 0.004591 
0.002403 0.00443 
0.002387 0.004529 
0.005283 0.003349 
0.007777 0.003068 
0.006976 0.003154 
0.006134 0.002972 
0.001702 0.003294' 
0.001619 0.003881 
0.001853 0.003888 
0.001681 0.003479 
0.001728 0.002948 
0.001718 0.003117 
0.001831 0.004238 
0.001734 0.002768 
0.002471 0.00374Q 
0.002526 0.004212 
0.001614 0.004052 
0.001642 0.004403 
0.002628 0.005357 
0.001758 0.003288 
0.002162 0.005455 
0.002038 0.00444 
0.001903 0.003285 
0.00159 0.00469 

0.001608 0.004068 
0.001848 0.004512 
0.001616 0.005099 
0.001633 0.004923 
0.001044 0.004747 
0.002579 0.00475 
0.002674 0.005709 
0.002372 0.006023 
0.001784 0.003889 
0.001739 0.004583 
0.001723 0.004329 
0.001752 0.004097 
0.001826 0.003439 
0.001808 0.003649 

0.001838 0.00324 
0.001845 0.003052 
0.001846 0.002876 
0.001747 0.004794 
0.001741 0.005303 
0.002637 0.006093 
0.002168 0.005207 
0.002543 0.006524 
0.002433 0.007014 

o.ooi7a o . w m  



lSCLT2 (03109): OW FS - kmud Cone: 1 g/r @CUs) p u  m2 
' N O m r  9- 

X 
550 

, 8 5 0  
750 

1250 
950 

1050 
1150 
450 
250 
131 

- 250 
0 
0 
0 

-50 
-150 

0 
50 

150 
250 

0 
0 

450 

Y @/m3) i (g /S )  (Q/rn3)i(g/S) 
-2150 0.002308 0.006481 
-2150 0.001851 0.003750 
-2150 0.002015 0.003707 
-2150 0.001724 0.005568 
-2150 0.001878 0.0048w 
-2150 0.001885 0.005698 
-2150 0.001899 0.005888 
-2250 0.002273 0.008287 
-2250 0.002457 0.005687 
-290 0.008539 0.002978 

-2350 0.002255 0.003933 
275 0.004478 0.002218 
320 0.00418 0.002188 
388 0.00389 0.002154 

-2350 0.002337 0.00456 
-2350 0.002297 0.004343 

183 0.005129 0.002282 
-2350 0.002373 0.004789 
-2350 0.002383 0.00503 
-2350 0.002297 0.005285 

229 0.004797 0.00225 
137 0.00548 0.002315 

-2350 0.00213 0.0054 
84 -07 0.007712 0.00287 

I 119 -242 0.0091781 0.002895 ************* 
108 -194 0.008899 0.002819 
98 
81 
73 
0 

31 
0 
0 

350 
550 
150 

2350 
2050 
21 50 
2250 
-250 
2450 
1850 
-150 

-50 
50 

1950 
1750 
850 

1050 
750. 
850 
950 

1250 
1150 
1850 
1350 
1450 
1550 
2059 
2088 
-200 
1200 
800 
300 
400 
500 
800 
700 
100 
900 

1000 
1100 
200 

0 

-145 
0 

-48 
92 
0 
0 

46 
- 2350 
-2350 
- 2250 
- 2350 
-2350 
- 2350 
-2350 
-2250 
-2350 
- 2350 
-2250 
-2250 
-2250 
- 2350 
- 2350 
- 2350 
-2350 
- 2350 
- 2350 
- 2350 
- 2350 
- 2350 
- 2350 
- 2350 - 2350 
- 2350 

-98 
0 

- 2400 
400 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 

0.0081 99 
0.006772 
0.007234 
0.005779 
0.006603 
0.006438 
0.006107 
0.002219 

0.00203 
0.002529 
.0.00182 
0.001564 
0.001 588 
0.001608 
0.00238 

0.001829 
0.001499 
0.002408 
0.002454 
0.002496 
0.001534 
0.001519 
0.00192 

0.001519 
0.0018 

0.001871 
0.001538 
0.00155 

0.001 538 
0.001538 
0.001 555 
0.001 555 
0.001 548 
0.006323 
0.00577s 
0.002225 
0.00538 

0.00431 3 
0.003098 
0.003492 
0.003921 
0.00441 

0.004384 
0.002415 
0.004387 
0.004305 
0.004153 
0.002737 
0.002249 

0.002742 
0.002538 
0.002803 
0.002346 
0.002474 
0.00241 1 
0.002379 
0.005553 
0.004712 
0.00537. 

0.002848 
0.003318 
0.003155 
0.002998 
0.003884 
0.002701 
0.00384 
0.00431 

0.004803 
0.005075 
0.003479 
0.003797 
0.003898 
0.003978 
0.002991 
0.00296 

0.003521 
0.004345 
0.004314 
0.003914 
0.004244 
0.004137 
0.004028 
0.003084 
0.002869 
0.00414 

0.001958 
0301789 
0.001048 
0.001833 
0.001814 
0.001728 
0.001759 
0.001855 
0.001712 
0.001 894 
0.00187 

0.001854 
0.001 852 

FEMP-OU02-6 FINAL 
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X 
1300 
2200 
1800 
loo0 
2Ooo 
2400 
2300 
-100 
2500 
- 300 - 200 
1200 
1400 
1600 
300 

0 
100 
200 
500 
400 - 200 
600 

. 700 
800 

-100 
- 300 
1500 
1900 
le00 
1700 
1800 
2100 
2000 
2500 
2200 
2300 
1400 
1700 
1 500 
lo00 
800 
500 
600 
700 

1000 
900 
300 

1100 
1200 
1300 
400 
200 

1 M O  
2400 
1300 
2200 
2300 
-300 
2500 

100 
- 200 
-100 

0 
1400 
1600 
1400 
800 
500 
600 
700 
lo00 
900 
300 

1100 

FEMP-OU02-6 FINAL 
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lSCLT2 OUgut (93109): OU2 FS - A n n d  Cone.: 1 g/r (pas) por m2 
NDry.r SoryW 

Y WM)/(dS) (a/m3)/(e/81 
700 0.0037u) 0.001609 
600 0.003782 0.001885 
800 0.004486 0.001689 
600 0.004369 0.001752 
600 0.00419 0.001805 
600 0.003388 0.001934 
600 0.003572 0.001913 
700 0.002329 0.001824 
600 0.003171 0.001948 
700 0.002379 0.001624 
700 0.002369 0.001723 
700 0.003967 0.001641 
700 0.003663 0.001573 
600 0.00439 0.001586 
800 0.003006 0.001744 
800 0.002138 0.001756 
800 0.002398 0.001757 
800 0.002688 0.001753 
800 0.003715 0.00171 
800 0.00335 0.00173 
800 0.002063 0.001675 
800 0.003916 0.001886 

800 0.003983 0.001625 

800 0.002098 0.001584 
700 0.003811 0.001533 
700 0.004108 0.001624 
700 0.003932 0.001491 
700 0.004022 0.001492- 
700 0.00408 0.001562 
700 0.003818 0.001723 
700 0.003987 0.001677 
700 0.003089 0.001832 
700 0.003637 0.00176 
700 0.003452 0.001791 
700 0.003268 0.001814 
600 0.004455 0.001618 
600 0.004284 0.001613 
800 0.003893 0.001597 

Mo 0.004355 0.002053 
500 0.005019 0.002029 
500 0.005527 0.001997 
500 0.0053S8 0.001915 
500 0.005518 0.001941 

. 500 0.003235 0.00208 
500 0.005104 0.001882 
500 0.00401 0.001843 
500 0.004562 0.0018 
500 0.003758 0.00207 
500 0.00297 0.002083 
500 0.004807 0.001699 
400 0.003582 0.002201 
400 0.005256 0.001807 
400 0.004108 0.002167 
400 0.003838 0.002188 
500 0.003038 0.001703 
400 0.003343 0.002208 
500 0.003091 0.002078 
500 0.003101 0.001819 
500 0.003139 0.001939 
500 0.003141 0.002062 
500 0.004692 0.001751 
500 0.004091 0.001674 
600 0.004143 0.001659 
600 0.004923 0.001837 
600 0.004135 0.001928 
600 0.004672 0.001903 
600 0.004881 0.001872 
600 0.004781 0.001799 
600 0.004894 0.001821 
600 0.003175 0.001958 
800 0.004589 0.001771 
600 0.004354 0.001738 

800 0.003m7 o.ooi8se 

800 o.ooim8 o.ooi7si 

500 o.oosu) o.ooimi 



X 
1300 
400 
200 

1700 
2400 
1800 
2200 
2300 
-300 
2500 

100 
-200 
-100 

0 
900 

1200 
1100 
2090 
1341 
1192 
1242 
1291 
1341 
1341 
1093 
1387 
1433 
1478 
1142 
1043 
1 567 
895 
546 
596 
648 
795 
745 
993 
844 
694 
944 

1524 
1809 
447 

21 04 
2111 
21 09 
21 06 
2100 
21 02 
2118 
2097 
2095 
2093 
2113 
21 18 
1852 
1822 
1694 
1737 
1779 
1906 
1864 
2078 
1949 
1991 
2033 
497 
397 

1300 
100 

- 200 
-100 

0 
300 

FEMP-OU02-6 FINAL 
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lSCLT2 (93109): OU2 FS - Annud Conc.: 1 B/s (pWs) per m2 

Y @/m3)/(g/s) (B/m3)/(e/sl 
NOryor SDryer 

000 0.004093 0.0017 
800 0.003835 0.001947 
600 0.00277 0.001963 
500 0.004928 0.001757 
500 0.003472 0.002083 
500 0.004822 0.00183 
500 0.003938 0.002021 
500 0.003701 0.002048 
600 0.002893 0.001684 
500 0.003255 0.002073 
800 0.002583 0.001982 
600 0.002715 0.001771 
800 0.002708 0.001681 
800 0.002882 0.001955 
800 0.003981 0.001813 
800 0.003824 0.001553 
800 0.003774 0,001577 

386 0.005507 0.001922 
388 0.005819 0.002004 
388 0.005474 0.001 977 
388 0.005487 0.00195 
457 0.004885 0.001824 
412 0.00517 0.001671 
368 0.005081 0.002051 
450 0.004958 0.001607 
442 0.005053 0.00179 
435 0.005133 0.001771 
388 0.005813 0.002028 
388 0.008123 0.002072 
433 0.005202 0.001743 
388 0.008547 0.002188 
386 0.005073 0.002231 
368 0.005551 0.002219 
380 0.006028 0.002204 
308 0.008881 0.00215 
388 0.006883 0.002189 
386 0.006227 0.002092 
308 0.006706 0.002138 
388 0.008858 0.002125 
368 0.006434 0.002109 
427 0.005212 0.001751 
439 0.005188 0.001772 
388 0.004239 0.00225 
328 0.004534 0.002253 
489 0.004207 0.002038 
422 0.004309 0.002106 
375 0.00442 0.002178 
235 0.004781. 0.00241 2 
262 0.004852 0.00233 
563 0.004017 0.001905 
188 0.004988 0.002497 
141 0.005166 0.002585 
94 0.00537 0.002877 

510 0.0041 11 0.001 989 
610 0.003929 0.001843 
445 0.005171 0.0018 
491 0.004798 0.001857 
451 0.005128 0.001825 
457 0.005053 0.001849 
474 0.004927 0.001854 
525 0.004541 0.001659 
5Q8 0.004889 0.001859 
593 0.004045 0.001848 
542 0.004413 0.001858 
559 0.004200 0.001858 
578 0.004186 0.001853 
388 0.004641 0.002241 
388 0.003873 0.002255 
800 0.003452 0.001525 
900 0.002387 0.001888 
900 0.001793 p.001828 
900 0.001909 0.001685 
900 0.002127 0.001887 

47 0.005578 0.002771 

mo 0.002~11 0.00185 

, 



FEMP-OU02-6 FINAL 

lSCLT2 Output (93109): O W  FS - Annud Conc.: 1 g/s ( p a s )  per m2 
NDwer SOryer 

X 
200 

2mo. 
400 
500 
600 

- 300 
2400 
800 

1700 
1400 
1500 
1800 
le00 
1800 
2300 
2000 
21 00 
2200 
700 
900 
348 

50 
2400 
2500 

0 
149 
99 

2200 
199 
248 
298 

2300 
21 00 
1000 
1400 
1100 
1 200 
1300 
1600 
1500 
2000 
1700 
1800 
1900 
2450 

Y ~g/ms)j(g/r) (g/m3G(g/sl 
800 0.002629 0.00166 
800 0.003009 0.001723 
900 0.003212 0.001635 
800 0.003525 0.001615 
900 0.003583 0.001591 
900 0.001848 0.001544 
800 0.003172 0.001703 
900 0.003619 0.001533 
800 0.003631 0.001383 
800 0.003265 0.001493 
800 0.003393 0.001459 
800 0.003525 0.001422 
800 0.003755 0.001 507 
800 0.003707 0.001440 
800 0.003337 0.001677 
800 0.003777 0.00156 
800 0.003659 0.001600 
800 0.003501 0.001645 
900 0.003614 0.001563 
900 0.003595 0.001 523 
366 0.003704 0.002259 
366 0.00393 0.002227 
900 0.003079 0.001599 
900 0.00293 0.001621 
366 0.003897 0.0021 56 
368 0.003952 0.002253 
366 0.003949 0.002247 
900 0.003373 0.001538 
368 0.003932 0.002258 
366 0.003808 0.00226 
366 0.003813 0.002261 
900 0.003227 0.001572 
900 0.003466 0.001499 
900 0.003537 0.00151 
900 0.003029 0.001419 
900 0.003441 0.001492 
900 0.003321 0.001471 
900 0.003182 0.001447 
900 0.003106 0.001357 
900 0.003029 0.001389 
900 0.003469 0.001453 
900 0.003279 0.001322 
900 0.003388 0.001341 
900 . 0.00343 0.0014 
850 0.003047 0.001661 

March 1, 1995 
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Attachment C.11 

Remedial Action Risk 
Quantification 



COC 
Antimony 
Arsenic 
Beryllium 
u-total 

Aroclor-1254 
Aroclor - 1260 
Carteole 
Dieldrin 
PAH 

Risk Factas 
Soil Conc Soil Conc Dust Load IR Risk Risk' HxEFxED 

unik mg/m3 m3/hr Risk/pCi l/mg/kg/d hr 
mghg 2.000E+00 0.60 2 .00 NA 2607 .O 

Table C.II-1 Inhalation - Remedial and Nonremedial Worker 
Alternative 2: Exaavafon Scenario 

Active Ryash Pile ' 

lnhk Resulk Risk Results 
Inh k Inhk Risk 

pCi mg/kg-&y 
3.498E -09 
1 .124E -07 
5.903E-09 
5.241 E-08 

mgkg 6.427E+01 0.60 2.00 
mdkg 3.375E+00 . 0.60 2 .oo 
mglkg 2.996E +O 1 0.60 2.00 

1 . M E  -06 
4.959E-08 

1.500E+01 2607.0 
8.400E+00 2607.0 

NA 2607.0 

Sr -90 
Tc-99 
CS- 137 
Rn-222 
w -226 
w-228 
Th - 228 
Th-230 
Th-232 
u-234 
U-235 
u-238 
Np-237 
Pu-238 

mgkg NA 0.60 2.00 NA 1 2607 .O 
mg/kg NA 0.60 2 .00 NA 2607 .O 
mg/kg NA 0.60 2.00 NA 2607 .O 
mgkg NA 0.60 2.00 1.600E+01 2607.0 

TE NA 0.60 2 .00 6.100ES00 2607 .O 

PCVQ 9.640E -01 0.60 2.00 6.200E-11 2607.0 3.016E+00 1.87OE-10 
Pcve NA 0.60 2.00 8.300E-12 2607.0 
Pcvg NA 0.60 2.00 1.900E-11 2607 .O 
Pcvg 5.240E+00 0.60 2.00 7.700E-12 2607.0 1.639E+01 1.262E-10 
Pcvg 5.240E +00 0.60 2.00 3.000E-09 2607.0 1.639E+01 4.918E-08 
Pcvg 4.336E +00 0.60 2.00 6.900E-10 2607.0 1.356E+01 9.360E-09 
PCig 5.790E+00 0.60 2.00 7.800E-08 2607.0 1.81 1 E +01 1.413E-06 
Pcvg 5.71 7E+00 0.60 2.00 2.900E-08 2607.0 1.789E+01 5.1 87E -07 
Pcvg 3.866E+00 0.60 2.00 2.800E-08 2607.0 1.209E+01 3.386E-07 
P W  8.903E+00 0.60 2.00 2.600E-08 2607.0 2.785E+01 7.242E -07 
PCV€l 4.720E+00 0 $60 2.00 2.500E-08 2607.0 1.477E+01 3.692E -07 
PWS 6.91 1 E+00 0.60 2.00 2.400E-08 2607.0 2.162E+01 5.1 89E -07 
Pcvg 4.500E-01 0.60 2.00 2.900E-08 2607.0 1.408E+00 4.083E -08 

2607.0 3.848E-01 1.501 E-08 Pcvg 1.230E-01 0.60 2.00 3.900E-08 

Total Risk From Chemicals= 1.736E -06 



Table C.ll-2 inhalation - Fbmedial and Nonre-medial Worker 
Alternative 2: Excauation Scenario 

Lime Sludge Pond 

COC 
Antimony 
Arsenic 
Beryllium 
u-total 

Risk Factors lnhk Flesulls Rlsk bsulls 
Sal Conc Sal Conc Dust Load IR Risk Risk ETxEFxED Inh la4 Inh ke Risk 

unib mg/m' m'hr ' Flisk/pCi l/mgFg/d tu pCi mgFg - h Y  
mdkg 2.320E +01 0.60 2 .00 NA 987 .O 1.536E-08 
mglkg 6.777E +00 0.60 2 .00 1.500E+01 987.0 4.488E-09 6.732E-08 
mgFg 1.267E+00 0.60 2.00 8.4OOE+00 987 .O 8.390E-10 7.048E-09 
mgFg 2.220E +01 0.60 2 .00 NA 987 .O 1.470E-08 

Aroclor - 1254 
Aroclor-1260 
Carbzole 
Dieldrin 
PAH 

Total R i k  From Chemicals= 7.589E-08 

mg/kg 4.300E-02 0.60 2.00 NA 987 .O 2.848E-11 
mg/kg NA 0.60 2.00 NA 987.0 
mgkg NA 0.60 2 .00 NA 987 .O 

mg/kg NA 0.60 2 .00 1.600E +01 987 .O 
TE 3.775E-01 0.60 2.00 6.100E+00 987 .O 2.500E-10 1.525E-09 

Sr -90 
Tc -99' 

Rn-222 
CS- 137 

m-226 
m-228 
Th-228 
Th-230 
Th - 232 
u-234 
U - 235 
u-238 
Np-237 
Pu-238 

Pcvg 8.41 OE-01 0.60 2.00 6.200E- 11 987.0 
P W  1.050E +00 0.60 2.00 8.300E-12 987.0 

Pcvg 1 .!562E +00 0.60 2.00 7.700E-12 987.0 
PCilS 1 S62E +00 0.60 2.00 3.000E-09 987.0 
PCVS 1 .€WE +00 0.60 2.00 6.900E-IO 987.0 
PCW 1.540E +00 0.60 2.00 7.800E-08 987.0 
Pcve 8.381E+OO 0.60 2.00 2.900E-08 987.0 
Pcvg 1.070E+00 0.60 2.00 2.800E-08 987.0 
Pcvg 6.1 76E +00 0.60 2.00 2.600E-08 987.0 

Pcvg 7.468E+OO 0.60 2.00 2.400E-08 987.0 
Pcvg 3.230E -01 0.60 2.00 2.9OOE-08 987.0 
Pcvg 1.990E-01 0.60 2.00 3.900E-08 987.0 

Pcvg 1.680E-01 0.60 2.00 1.900E-11 987.0 

Pcvg 4.350E-01 0.60 2.00 2.500E-08 987.0 

9.961E-01 
1.244E+00 

1.850E +00 
1.850E+00 
2.132E+00 
1.824E+00 
9.926E+00 
1.267E+00 
7.315E+00 

8.845E+00 
3.826E-01 
2.357E-01 

1.990E-01 

5.152E-01 

Total Risk fran Radionuclides= 

Formulas kdioactiw MaBrhls: 

Hazardous Chemicals: 
Rramebrs IR 2.0 m3hr 

BW 70.0 kg 
AT 25550.0 days 
TE is the toxicequiwlentas calculated in Table C.4-3 

Inhke/hr = CA @CVg) x IR x lo-' 
Total Intake @Ci) = Intake/hr x ETx EF x ED 
Intake = CA xlRx ETx ED x EFx (BW x A q  

NoBs: - * -  

6.176E- 11 
1.032E- 11 
3.781 E - 12 
1.425E- 1 1 
5.550E-09 
1.471 E-09 
1.423E-07 
2.879E -07 
3.548E-08 
1.902E -07 
1.288E-08 
2.1 23E -07 
1.109E-08 
9.192E -09 

9.084E -07 



Table C.ll-3 Inhalation - Remedial and Nonremedial Worlcer 
Attarnative 2: Excavation Scenario 
South FEld and Inactive Ryash Pond 

COC 
Antimony 

I Risk kctors I lntakefhsults I 
Soil Conc Sal Conc Dust Load IR Risk Risk ETxEFxED Inh ke Intake Risk 

units mg/m3 ms/hr Risk/pCi l/mg/kg/d hr pCi mg/kg - d 
mghg 1.206E+01 0.60 2.00 NA 2694 .O 2.1 80E-08 

2.599~-09 
1.887E -07 
3.38OE -08 

mg/kg 1.438E+Og 0.60 2.00 
, mgFg 1.044E +02 0.60 2.00 

mglkg 1 B70E +01 0.60 2 .00 

3.899~-oa 
1.585E-06 

1.500E+01 2694 .O 
8.400E+00 2694 .O 

NA 2694 .O 

Aroclor-1254 
Aroclor-1260 
Carbzole 
Dieldrin 
PAH 

mgFg 4.300E-01 0.60 2.00 NA 26% .O 7.772E-10 
mg/kfl 8.900E-02 0.60 2.00 NA 2694 .O 1.609E-10 

1 .000E-03 0.60 2 .oo NA 2694 .O 1.808E- 12 
1.600E +01 2694 .O 2.892~ - i i 4.6276 - i o  

mg/kg 
mgFg 1.600E-02 0.60 2 .00 

TE 3.505E-01 0.60 2 .00 6.1 00E +00 2694 .O 6.336E-10 3.865E-09 

Sr -90 
TC -99 
CS- 137 
Rn-222 

W-228 
Th-228 
Th-230 
Th-232 
u-234 
U - 235 
u-238 
Np-237 
Pu-238 

m-226 

TOM Risk From Chemicals= 1.628E-06 

Pcvg 1.360E+00 0.60 2.00 6.200E-11 2694 .O 
Pcvg 9.000E-01 0.60 2.00 8.300E-12 26% .O 
Pcvg 2.370E-01 0.60 2.00 1.900E-11 26% .O 
Pcvg 2.91 9E +00 0.60 2.00 7.700E-12 2694.0 
PCiQ 2.91 9E +00 0.60 2.00 3.000E-09 2694 .O 
Pcvg 1.656E +00 0.60 2.00 6.900E-10 2694 .O 
PCVS 1.704E+00 0.60 2.00 7.800E-08 2694.0 
Pcvg 4.263E+00 0.60 2.00 2.900E-08 2694 .O 
Pcvg 1.531E+00 . 0.60 2.00 2.800E-08 2694 .O 
Pcvg 3.019E+01 . 0.60 2.00 2.600E-08 2694 .O 
Pcvg 1 B46E +O 1 0.60 2.00 2.500E-08 2694 .O 
Pcvg 3.230E +01 0.60 2.00 2.400E-08 2694 .O 
Pcvg 3.000E-01 0.60 2.00 2.900E-08 2694 .O 
Pcvg 4.000E-02 0.60 2.00 3.900E-08 2694.0 

4.397E +OO 
2.910E+00 
7.662E -0 1 
9.437E +00 
9.437E+00 
5.354E+00 
5.509E+00 
1.378E +O 1 

9.760E +01 
5.968E +O 1 
1.044E+02 

4.949E +00 

9.698E-01 
1.293E-01 

Total Risk bun Radionuclides= 

Farmulas Wdioactive Mabrials: 

Hazardous Chemicals: 
Pammebrs IR 2.0 rn'fir 

BW 70.0 kg 
AT 25550.0 days 
TE is the toxic equidentas calculated in Table C.4-3 

Intabfir = CA (pcvg) x IR x io-s 
Total Intake @Ci) = Intake/hr x, ETx EF x ED 
lnhke = CA x I R X  ET x ED x EFX [BW x AI 

Nobs: 

2.726E-10 
2.415E- 11 
1.456E-11 
7.266E- 1 1 
2.831 E-08 
3.694E -09 
4.297E-07 
3.997E-07 
1.386E -07 
2.538E -06 
1.492E -06 
2.506E -06 
2.813E-08 
5.043E-09 

7.569E-iQfi 

, . z -  , - I  
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Table C.ll-4 Inhalation - Remedial and Nonremedial Worker 
Alternative 2: Exaavalion Scenario 

Sd id  Waste landfill 

L? . :- Risk kctors l n h k  Results 
Sal Conc Soil Conc Dust Load IR Risk Risk ETxEFxED l n b k  lntak 

COC units mg/m’ m3/hr Ris klpci 1 Imgtkgld hr pCi m g k g - d y  
Antimony mgkg 2.200E+01 0.60 2.00 NA 1095.0 1.616E-08 
Arsenic mgkg 1.380E+01 0.60 2.00 1.500E +01 1095.0 1.01 4E-08 

Berylliim mglkg 1.075E +00 0.60 2.00 8.400E+00 1095.0 7.898E-10 
3.277E -07 u-bQI m g l h  4.460E+02 0.60 2.00 NA 1095.0 

Rlsk Results 
Risk 

1 521 E -07 
6.634E-09 

Armlor-1254 
Armlor-1260 
Certuole 
Dieldrin 
PAH 

Total Risk From Chemicals= 

3.527E-11 
mgkg 7.700E -02 0.60 2 .00 NA 1095.0 , 5.657E-11 
mglka 4.200E+00 0.60 2.00 NA 1095 .O 3.086E-09 

m l k g  4.800E-02 0.60 2.00 NA 1095.0 

mgkg NA 0.60 2.00 1.600E+01 1095.0 
TE 1.072E+01 0.60 2 .00 6.1 OOE +00 1095.0 7.876E -09 

TC -99 
CS-137 
Rn-222 
W-226 
W -228 
Th-228 
Th-230 
Th-232 
u -234 
U-235 
u-238 
Np-237 

1095.0 
1095.0 
1095.0 
1095.0 
1095.0 
1095.0 
1095.0 
1095.0 
1095.0 
1095.0 
1095.0 
1095.0 
1095.0 

Sr -90 2.076E+00 
9.908E-01 
3.285E-01 
2.037E+00 
2.037E+00 
3.364E+OO 
4.454E+00 
1.616E+01 
4.717E+00 
1.275E +02 
1.305E+01 
2.234E+02 
4.612E-01 

Pu-238 

1.580E+00 
7.540E-01 
2.500E-01 
1.550E +00 
1,550E +00 
2.560€+00 
3.390E+00 
1.230E+01 

9.700E+O1 
9.930E +00 
1.700E +02 
3.510E-01 

3.590E+00 

3.280E -01 0.60 2.00 3.900E-08 1095.0 I 4.310E-01 

0.60 
0.60 

0.60 
0.60 
Q.60 
0.60 
0.60 
0.60 
0.60 
0.60 
0.60 
0.60 

0.60 

2.00 
2.00 
2 .00 
2.00 
2.00 
2.00 
2.00 
2 .00 
2.00 
2.00 
2.00 
2 .00 
2.00 

6.200E-11 
8.300E-12 
1 .-E- 11 
7.700E - 12 
3.000E-09 
6.900E-IO 
7.800E-08 
2.900E-08 
2.800E-08 
2.600E-08 
2.500E -08 
2.400E-08 
2.900E-08 

T o i l  Risk tan Radionuclides= 

Fcrmulas kdioactive Mabrhls: 

Hazardous Chemicals: 
Pammebrs IR 2.0 mSbr 

BW 70.0 kg 
AT 25550.0 days 
TE is the toxicequiualentas calculated in Table C.4-3 

Intak/hr = CA (pC!/g) x IR x lod3 
T o i l  d i k e  (pCi)’ = InQke/hr x ETx EF x ED 
tntaim = CA x IR x ET x ED x EFX [BW x AT 

Nobs: 

4.804E -08 

2.068E -07 

1.287E- 10 
8.223E-12 
6.241E-12 
1.568E-11 
6.110E-09 
2.321 E -09 
3.474E-07 
4.687E -07 
1.321 E -07 
3.31 4E -06 
3.262E-07 
5.361E-06 
1.338E -08 
1.681 E -08 

9.988E-06 
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Table C.II-1, 2, 3 & 4, Attachment C.11. 
Footnote 1. 

a t i o n  

T h e  impact of d i s p e r s i o n  on a contaminated  d u s t  c l o u d  released 
d u r i n g  e x c a v a t i o n  a c t i v i t i e s  can  be es t iha t ed  by t h e  f o l l o w i n g  
method.  The b a s i c  formula f o r  Gauss ian  a i r  d i s p e r s i o n  t o  a 
r e c e p t o r  located a t  ground level i s  g i v e n  by 

where 
ave. c o n c e n t r a t i o n  (pci /m')  
s o u r c e  s t r e n g t h  ( pCi/sec ) 
s t a n d a r d  d e v i a t i o n  of t h e  d i s t r i b u t i o n  of mater ia l  
i n  t h e  y and z d i r e c t i o n s  ( m )  
s t a c k  h e i g h t  ( h )  

- - - - X 
Q' - - U 

- h - 
U = component of wind i n  t h e  x d i r e c t i o n  ( m / s e c )  

u s i n g  s t a n d a r d  F i g u r e s  f o r  u, and uz v a l u e s ,  it c a n  be seen  t h a t  
r e g a r d l e s s  of P a s q u i l l  s t a b i l i t y  c lass ,  uy i n c r e a s e s  i n  value by 
a f a c t o r  o f  1 0  f o r  every f a c t o r  of 10 i n c r e a s e  i n  d i s t a n c e  from 
t h e  source. I n  c o n t r a s t ,  u. v a r i e e  w i t h  t h e  s t a b i l i t y  class, 
i n c r e a s i n g  by a f a c t o r  o f  6 fo r  class F and by a factor  of 4 0  for 
class A ( t h e  two bounding s t a b i l i t y  classes) over t h e  distances 
100 m t o  1000 m. For  c a a e  w i t h . r h e  least impact  on t h e  t o t a l  
d i s p e r s i o n ,  for s t a b i l i t y  c l a s a  F and a t  a d i a t a n c e  of 1000 m 
f r o m  t h e  r e l e a s e  p o i n t ,  

uy = 40 
u, = 1 2 .  

and t h e  e q u a t i o n  becomes 

I 9' exp{-( y Z  7 h 2  ) )  
- 

2m(40) (12 1 ( u )  2(402)  2 (  1 2 * )  
X =  

A t  100 m, 

uy = 4 
u, = 2 

A s  c a n  be seen ,  t h e  decrease i n  x w i l l  be at l ea s t  a f a c t o r  of 
100.as t h e  d i s t a n c e  i n c r e a s e s  from 100 m t o  1000  m. (The 
e x p o n e n t i a l  t e r m  w i l l  be less t h a n  1 i n  bo th  cases.) 

The r i s k  t o  t h e  p u b l i c ,  based on t h e  i n t a k e  f o r  r e m e d i a t i o n  
workers ,  w i l l  t h e n  be a t  l ea s t  one  o r d e r  o f  magnitude b e l o w  t h a t  
f o r  t h e  r emed ia t ion  workers ,  based on t h e  e f f e c t s  o f  dispersion. 
The c a l c u l a t i o n s  for  remedia t ion  workers  w e r e  a lso ex t r eme ly  
c o n s e r v a t i v e ,  80 t h a t  t h e  o v e r a l l  r i s k  t o  t h e  p u b l i c  w i l l  be much 
less t h a n  lo-'. 



Table C.11-5 Inhalation -"Remedial and Nonremedial Worbr  
Alternative 3: Exoevalion Scenario 

Active Ryash Pile 

r 
Risk Factas 

SUI Conc Soil Conc Dust Load IR Risk Risk ETxEFxED 
COC units mg/m3 m3/hr Risk/pCi 1 /mgkg/d hr 
Antimony mgkg 2.000E+00 0.60 2.00 NA 3439 .O 

lnhb Rssulk Rlsk Resulk 
Inh b Inhb Risk 

pCi mgkg-hy  
4.615E-09 

Arsenic 
Beryllium 
u-total 

Aroclor- 1254 
Aroclor-1260 
Carteole 
Dieldrin 
PAH 

Sr -90 
TC -99 
CS- 137 
Rn-222 
m-226 
m -2213 
Th - 228 
Th-230 
Th-232 
u -234 
U-235 
u-238 
Np-237 
Pu-238 

mgkg 6.427E +01 0.60 2.00 1.500E+01 3439 .O 1.483E-07 2.224E-06 
mgkg 3.375E +OO 0.60 ' 2.00 8.400E+00 3439.0 7.788E-09 6.542E-08 
mg/kg 2.W6E +01 0.60 2.00 NA 3439.0 6.913E-08 

mgkg NA 0.60 2.00 NA 3439.0 
mgkg NA 0.60 2.00 NA 3439.0 
mgkg NA 0.60 2.00 NA 3439.0 

3439.0 
TE NA 2 .00 6.1 00E +00 3439.0 

1.600E +01 mg/kg NA 0.60 2 .00 

Total Risk From Chemicals= 2.290E-06 

Pcvg 9.64OE -01 0.60 2.00 6.200E-11 3439.0 
Pcvg NA 0.60 2.00 8.300E-12 3439.0 
Pcvg NA 0.60 2.00 1.900E-it 3439.0 
Pcvg 5.240E+00 0.60 2.00 . 7.700E-12 3439.0 
P C h  5.240E+00 0.60 2.00 3.000E-09 3439.0 
Pcve 4.336E+00 0.60 2.00 6.900E-10 3439 .O 
PCih 5.790E +00 0.60 2.00 7.800E-08 3439.0 
Pcvg 5.717E+00 0.60 2.00 2.900E-08 3439.0 
pcva 3.866E+00 0.60 2.00 2.800E-08 3439.0 
PCik 8.903E+00 0.60 2.00 2.600E-08 3439.0 
P C h  4.720E +00 0.60 2.00 2.500E-08 3439 .O 

Pcvg 6.911E+00 0.60 2.00 2.400E-08 3439.0 
Pcvg 4.500E-01 0.60 2.00 2.900E-08 3439.0 
Pcvg 1.230E-01 0.60 2.00 3.900E-08 3439.0 

2.1 62E +01 
2.1 62E +01 
1.789E +01 
2.389E+01 
2.359E +01 
1.595E+01 
3.674E+Ol 

2.852E +01 
1.948E+01 

1 .857E +00 
5.076E-01 I 1.665E- 10 

6.487E-08 
1.235E-08 
1.864E-06 
6.842E-07 
4.467E -07 
9.553E-07 
4.870E -07 
6.845E -07 
5.385E -08 

Total Risk tan Radionuclides= 5.273E-06 

Famulas Ftadioactiw Mabrhls: Inhk/hr = CA (pCl/g) x IR x 
Total Intake @Ci) = Intake/hr x ETx EF x ED 

Hazardous Chemicals: I n h k  = CA XIRX ETXED x EFX [BWXATJ 
Rmmebrs IR 2.0 ms/hr 

BW 70.0 kg 
AT 25550.0 days 
TE is the toxic equiwlent as calculated in Table C.4-3 Nobs: 

a 



Table C.ll-6 Inhalation - Remedial and Nonremedial Worker 
Alternative 3: Excamtion Scenario 

Lime Sludge Pond 

Risk Factas 
Sal Conc Sal Conc Dust Laad IR Risk Risk ETxEFxED 

units mg/m3 m3/hr Risk/pCi l/mg/kg/d hr 
mg/kg 2.32OE +01 0.60 2.00 NA 2100.0 
mgFg 6.777E+00 0.60 2.00 1.500E +O 1 2100.0 

mg/kg 1.267E+00 0.60 2 .OO 8.400E+00 2100.0 
mgFg 2.22OE+01 0.60 2.00 NA 2100.0 

mg/kg 4.300E-02 0.60 2.00 NA 2100.0 
mglkg NA 0.60 2.00 NA 2100.0 
mgkg NA 0.60 2.00 NA 2100.0 
mgFg NA 0.60 2 .00 1.600E+01 2100.0 

TE 3.775E-01 0.60 2.00 6.100E+00 2100.0 

COC 
Antimony 
Arsenic 
Beryllhrm 
u-bial 

Aroclor- 1254 
Aroclor-1260 
Carteole 
Dieldrin 
PAH 

lntak ksu16 Rlsk ksults 
Intake Ink ke Risk 

pCi mg/kg-dy 
3.269E-08 
9.549E -09 1.432E -07 
1.785E -09 1.500E -08 
3.1 28E -08 

6.059E-11 

5.31 9E - 10 3.244E -09 

Sr -90 
Tc -99 
CS-137 
Rn-222 
w-226 
133-228 
Th-228 
Th-230 
Th-232 
U-234 
U - 235 
u-238 
Np-237 
Pu-238 

Pcvg 8.410E-01 0.60 2.00 6.200E-11 2100.0 2.119E+00 1.31 4E - 10 
2.1 96E - 1 1 

"" Pcvg 1.680E-01 0.60 2.00 1.900E-11 2100.0 4.234E-01 8.044E-12 
PCig 1.562E+00 0.60 2.00 7.700E-12 2100.0 3.936E+00 3.031 E-1 1 

1.181E-08 
PCVS 1.800E +00 0.60 2.00 6.900E-10 2100.0 4.536E+00 3.1 30E -09 
PCig 1.540E+00 0.60 2.00 7.800E-08 2100.0 3.881E+OO 3.027E -07 
PCig 8.381 E+OO 0.60 2.00 2.900E-08 2100.0 2.112E+01 6.1 25E -07 
PCig 1.070E +00 0.60 2.00 2.800E-08 2100.0 2.696E+00 7.550E -08 

1.050E +00 0.60 2.00 8.300E-12 2100.0 2.646E+00 

Pcvg 1.562E+00 0.60 2.00 3.000E-09 2100.0 3.936E+00 

PCVS 6.176E+00 0.60 2.00 2.600E-08 2100.0 1.556E+01 , 4.047E-07 
Pcvg 4.350E-01 0.60 2.00 2.500E-08 2100.0 1.096E+00 2.740E -08 
Pcvg 7.468E +00 0.60 2.00 2.400E-08 2100.0 1.882E+ol 4.517E-07 
PcVg 3.230E-01 0.60 2.00 2.900E-08 2100.0 8.140E-01 2.360E -08 
PCVg 1.990E-01 0.60 2.00 3.900E-08 2100.0 5.015E-01 1.956E-08 

Tohl Risk from Radionuclides= 

Famulas kdioactiw Mabrials: Intake/hr = CA @Cl/g) x IR x 
TOW Iniake @Ci) = Intake/hr x ETx EF x ED 
Intake = CA x IR x ET x ED x EF x Hazardous Chemicals: 

Pammebrs IR 2.0 m3/hr 
BW 70.0 kg 
AT 25550.0 days 
TE is the toxicequiwlentas calculated in Table C.4-3 

[BW x ATI 

Nobs: 

1.933E -06 
r 7.- 



. .  COC 
Antimony 
Arsenic 
Beryllium 
u-total 

Risk kctars 
Sal Conc Soil Conc DustLcad , IR Risk Risk ETxEFxED 

units mg/m3 m'/i~ Risk/pCi l/mg/kg/d hr 
mg/kg 1.870E+01 0.60 2.00 NA 3838 .O 

Aroclor-1254 
Aroch-1260 
CartPole 
Dieldrin 
PAH 

Intake k s u k  Rlsk Results 
Intake lnhke Risk 

pCi mg/kg-&y 
4.815E-08 
3.106E-08 
3.703E-09 
2.688E-07 

mg/kg 1.206E+O1 , 0.60 2.00 
mg/kg 1.438E +00 0.60 2 .00 
mg/kg 1.044E +02 0.60 2.00 

4.658E-07 
3. l l lE-08 

1.500E+01 3838.0 
8.400E+00 3838 .O 

NA 3838.0 

w l k g  4.300E -01 0.60 2.00 .' NA 3838.0 
w / k g  8.900E-02 0.60 2.00 NA 3838.0 
w / k g  1.000E -03 0.60 2 .00 NA 3838.0 
mg/kg 1 .WE-02 0.60 2.00 l .WE+Ol 3838 .O 

TE 3.505E-01 0.60 2 .00 6.1 OOE +00 3838.0 

1.1 07E-09 
2.292E-IO 
2.575E - 12 
4.1 2 0 ~  - 1 1 6 .592~ - i o  
9.027E-10 5.506E-09 

Sr -90 PCVS 1.360E+00 0.60 2.00 6.200E-11 3838.0 
TC -99 Pcvg 9 . W E  -01 0.60 2.00 8.300E - 12 3838.0 

Rn-222 Pcvg 2.919E+00 0.60 2.00 7.700E-12 3838.0 
-226 Pcvg 2.91 9E +00 0.60 2.00 ?.WE-09 3838.0 

w-228 pcve 1 .=E +00 0.60 2.00 6.900E-10 3838.0 
Th-228 PCV9 1.704E+00 0.60 2.00 7:800E-08 3838.0 
Th-230 Pcvg 4.263E+00 0.60 ' 2.00 2.900E-08 3838.0 
Th-232 PC@ 1.531E+00 0.60 2.00 2.800E-08 3838.0 
u-234 PCkI 3.019E+01 0.60 2.00 2.600E-08 3838.0 
U-235 Pcvg 1.846E+01 0.60 2.00 2.500E-08 3838.0 

Cs-137 P C h  2.370E -01 0.60 2.00 1.900E-11 3838.0 

u-238 Pcvg 3.230E +01 0.60 2.00 2.400E-08 3838.0 
Np-237 PCVS 3.000E-01 0.60 2.00 2.900E-08 3838.0 
Pu-238 PCVS 4.000E-02 0.60 2.00 3.900E-08 3838.0 

Total Risk From Chemicals= 

6.264E+00 
4.145E+00 

1.344E+01 
1.344E+01 
7.627E+00 
7.848E+00 
1.963E+01 
7.051EhO 
1.390E+02 
8.502E+01 

1.092E+OO 

1.488E+02 
1.382E+00 
1.842E-01 

5.031 E -07 

Total Risk tan Radionuclides= 

Formulas Wdiaactiw Mabrhls: 

Hazardous Chemicals: 
Wtamebrs: IR 2.0 m'/hr 

BW 70.0 kg 
AT 25550.0 days 
TE is the toxic equimlentas calculated in Table C.4-3 

Intah/tu = CA @cvg) x IR x io-3 
Total Intake @Ci) = l n h k e h  x ETx EF x ED 
lnttke = CA x IRx ET x ED x EFx [BW x ATJ 

Nobs: 

3.883E-10 
3.440E- 11 
2.074E - 11 
1.035E-10 
4.033E-08 
5.263E-09 
6.1 21 E -07 
5.694E-07 
1.974E -07 
3.615E-06 
2.125E-06 
3.570E-06 
4.007E-08 
7.185E-09 

1.078E-05 



Table C.ll-8 Inhalation - Remedial and Nonremedial Worker 
Alternative 3: Exavafon Scenario 

Sdid Waste Landfill 

Risk Factas 
Sal Conc Soil Conc Dust Lmd IR . Risk Risk ETxEFxED 

units mg/m3 m%r RisWpCi l/mg/kg/d hr 
w / k g  2.200E+01 0.60 2.00 NA 2186.0 

COC 
Antimony 
Arsenic 
Beryllium 
u-bhl 

InBke Results Rlsk Results 
InB k InB ke Risk 

pCi mg/kg-&y 
3.227E -08 

Armlor- 1254 
Armbr-1260 
Carlnole 
Dieldrin 
PAH 

1.500E+O1 2186.0 
8.400E+00 2186.0 

NA 2186.0 

. 2.024E-08 
i . m ~ - m  
6.541 E-07 

3.036E-07 
i .324~-oa 

mg/kg 0.60 2 .00 NA 2186.0 
mg/kg 0.60 2.00 NA 2186.0 
mg/kg 4.200E +00 0.60 2.00 NA 2186.0 
mghg NA 0.60 2.00 1.600E+01 2186.0 

TE 1.072E +01 0.60 2.00 6.100E+00 2186.0 

4.1 28E -07 Tohl Risk From Chemicals= 

6.160E-09 

1.572E-08 9.591E-08 

Sr -90 
TC -99 
CS- 137 
Rn-222 
W-226 . 

w -228 
Th-228 
Th-230 
Th-232 
u-234 
U-235 
U-238 
Np-237 
Pu-238 

4.145E+00 
1.978E+00 

4.066E+00 
6.558E-01 

4.066E+00 
6.715E+00 
8.893E+00 
3.227E +01 
9.417E+00 
2.545E +02 
2.605E+Ol 
4.459E+02 
9.207E -01 
8.604E-01 

Pcvg 1 . W E  +00 0.60 2.00 6.200E-11 2186.0 
Pcvg 7.540E-01 0.60 2.00 8.300E-12 2186.0 
Pcvg 2.500E-01 0.60 2.00 1.900E-11 2186.0 

pcvg 1.550E +00 0.60 2.00 3.000E-09 2186.0 
Pcvg 1.5!XE+00 0.60 2.00 7.700E-12 2186.0 

Pcvg 2.560E+00 0.60 2.00 6.900E-10 2186.0 
Pcvg 3.390E+00 0.60 2.00 7.800E-08 2186.0 
Pcvg 1.230E+01 0.60 2.00 2.900E-08 2186.0 
Pcvg 3.590E+00 0.60 2.00 2.800E-08 2186.0 
Pcvg 9.700E +01 0.60 2.00 2.600E-08 2186.0 
Pcvg 9!930E+00 0.60 2.00 2.500E-08 2186.0 
Pcve 1.700E +02 0.60 2.00 2.400E-08 2186.0 
PCih 3.51 OE-01 0.60 2.00 2.900E-08 2186.0 
Pc ig  3.280E-01 0.60 2.00 3.900E-08 2186.0 

Tohl Risk tan Radionuclides= 

2.570E - 10- 
1.642E-11 
1.246E-11 
3.131 E- 11 
1.220E-08 
4.634E -09 
6.936E -07 
9.357E -07 
2.637E -07 
6.616E-06 
6.512E-07 
1.070E-05 

Famulas kdioactiw Mabrials: Inhke/hr = CA @Cl/g) x IR x 
Tohl Intake @Ci) = Intake/hr x ETx EF x ED 

Hazardous Chemicals: Intake = CA X I R X  ETXED x EFX [ B W X A ~  

BW 70.0 kg 

TE is the toxicequilalentas calculated in Table C.4-3 

Paramekrs IR 2.0 m3/hr 

’ AT 25550.0 days 
Nobs: 

_ _  



I 
Risk Factors 

Sal Conc Sal Conc Dust Laad IR Risk Risk ETxEFxED 
uniis mg/m3 m3/hr RiskIpCi l/mg/kg/d hr 

mglkg 3.375E+00 0.60 2.00 8.4OOE +00 1818.0 

w l k g  2.000E +00 0.60 2 .00 NA ~ 1818.0 
mgFg 6.427E +01 0.60 2 .00 1.500E+01 1818.0 

mglkg 2.996E +O 1 0.60 2 .oo NA 1818.0 

mdkg NA 0.60 2.00 NA 1818.0 
mdkg NA 0.60 2.00 NA 1818.0 
m g l b  NA 0.60 2.00 NA 1818.0 
mglkg NA 0.60 2 .00 1.6ooE+01 1818.0 

TE NA 2 .OO 6.100E+00 1818.0 

COC 
Antimony 
Arsenic 
Beryllium 
u-total 

Armlor-1254 
Armlor- 1260 
Carteole 
Dieldrin 
PAH 

I n B k  Results Rlsk bsults 
l n h k  I n b k  Risk 

pCi WFg-daY 
2.440E -09 
7.840E-08 1.176E -06 
4.117~-09 3.458~-oa 
3.655E-08 

Table C.ll-9 Inhalation - Remedial and Nonrpmedial Workel 
Abrnat iw 6: Excevation Scenario 

Active Ayash Pile 

Sr -90 PCvg 9.640E-0 1 0.60 2.00 6.200E-ll 1818.0 
TC -99 Pcvg NA 0.60 2.00 8.300E-12 1818.0 
CS - 137 Pcvg NA 0.60 2.00 1.900E-11 1818.0 
Rn-222 PCih 5.240E+00 0.60 2.00 7.700E-12 1818.0 
W - 226 Pcvg 5.240E +00 0.60 2.00 3.000E-09 1818.0 
W -228 PCVS 4.336E +00 0.60 2.00 6.900E-10 1818.0 
Th-228 Pcve 5.790E+00 0.60 2.00 7.800E-08 1818.0 
Th-230 Pcva 5.71 7E+00 0.60 2.00 2.900E-08 1818.0 
Th-232 Pcvg 3.866E+00 0.60 2.00 2.800E-08 1818.0 
U-234 Pcvg 8.903E+OO 0.60 2.00 2.6WE-08 1818.0 
U -235 Pcvg 4.720E+00 0.60 2.00 2.500E-08 1818.0 
U-238 PC&l 6.91 1 E +00 0.60 2.00 2.400E-08 1818.0 
Np-237 Pcvg 4.500E -0 1 0.60 2.00 2.900E-08 1818.0 
Pu - 238 Pcvg 1.230E-01 0.60 2.00 3.900E-08 1818.0 

2.103E+00 

1.143E+01 
1.143E+01 
9.459E+00 
1.263E+01 
1.247E+O1 
8.434E+00 
1.942E+O1 
1.030E+01 
1.508E+01 
9.817E-01 
2.683E-01 

ToBl Risk From Chemicals= 1.21 1 E-06 

1.304E - 10 

8.802E- 1 1 
3.429E-08 
6.527E -09 
9.8SE -07 
3.61 7E -07 
2.362E-07 
5.050E -07 
2.574E -07 
3.618E-07 
2.847E -08 
1.047E -08 

2.787E -06 



Table C.11-10 Inhalation - Remedial and Noruemedial Worker 
Alternative 6: Exaavalion Scenario 

Lime Sludge Pond 

lnhk k s u l S  
InQ k l nQk  

pCi mgkg - d Y  
3.731 E-08 
1.090E-08 
2.038E-09 
3.S70E -08 

COC 
Antimony 
Arsenic 
Beryllium 
u-total 

Aroclor-1254 
Armlor- 1260 
Carbzole 
Dieldrin 
PAH 

Rlsk ksults 
Risk 

1.635E-07 
1.712E-08 

Risk Factors 
Sal Conc 

units 
Sal Conc Dust Load IR Risk Risk ETxEFxED 

mg/m3 m3/hr RisWpCi 1 /mg/kg/d hr 

mgkg 6.777E+00 0.60 2.00 
mgkg 1.267E+00 0.60 . 2.00 
mgkg 2.220E +01 0.60 . 2.00 

mgkg 4.300E-02 0.60 2.00 . NA 2397 .O 
mgkg NA 0.60 2.00 NA 2397 .O 

mg/kg NA 0.60 2 .00 -NA 2397.0 
2397 .O 1.600E+01 mgkg NA 0.60 2.00 

TE 3.775E -01 0.60 2.00 6.1 OOE +00 2397 .O 

2397.0 1.500E+01 
8.400E+00 2397.0 

NA 2397 .O 

6.91 6E- 11 

6.071E-10 3.703E-09 

Sr -90 
TC -99 
CS- 137 
Rn-222 
w-226 
w-228 
Th-228 
Th-230 
Th-232 
u-234 
U-235 
u-238 
Np-237 
Pu - 238 

_- Pc ig  8.41 OE-01 0.60 2.00 6.200E-11 2397.0 2.419E+00 1.500E-10 
2.507E-11 

Pcvg 1.680E -01 0.60 2.00 1.900E-11 2397.0 4.832E-01 9.181 E- 12 
Pcvg 1.562E +00 0.60 2.00 7.700E-12 2397 .O 4.493E +00 3.460E-11 
Pc ig  1 S62E +00 0.60 2.00 3.000E-09 2397.0 4.493E+00 1.348E-08 
Pcvg 1.800E+00 0.60 2.00 6.900E-10 2397.0 5.178E+00 3.572E -09 
Pcvg 1.540E+00 0.60 2.00 7.800E-08 2397.0 4.430E +00 3.455E-07 
Pcvg 8.381E+00 0.60 2.00 2.900E -08 2397.0 2.411E+01 6.991 E-07 

8.618E-08 PCVS 1.070E +00 0.60 2.00 2.800E-08 2397.0 3.078E+00 
P W  6.1 76E +00 0.60 2.00 2.600E-08 2397.0 1.776E+01 4.61 9E -07 
Pcvg 4.350E -01 0.60 2.00 2.500E-08 2397.0 1.251 E+OO 3.1 28E -08 
Pcvg 7.468E +00 0.60 2.00 2.400E-08 - 2397.0 2.148E+01 5.155E-07 
Pcvg 3.230E-01 0.60 2.00 2.900E-08 2397.0 9.291E-01 2.694E -08 
Pcvg 1.990E-01 0.60 2.00 3.900E-08 2397 .O 5.724E -0 1 2.232E -08 

Pcig 1.050E +00 0.60 ' 2.00 8.300E-12 2397 .O 3.020E +OO 

Total Risk fran Radionuclides= 

Fcrmulas Wdioactiw Mabrials: InQk/hr = CA @Cl/g) x IRx 
ToQl Intake (pCi) = Inhke/hr x ETx EF x ED 
' InQk = CA x I R X  ET x ED x EFX Hazardous Chemicals: 

Paramekrs IR 2.0 m3/hr 
BW 70.0 kg 
AT 25550.0 days 
TE is the toxicequiwlentas calculated in Table C.4-3 

[BW x AI 

Nobs: 



$5 : 
m w.4 
ot? COC 

Antimony 

Rlsk Results Risk Factors Inhk Results 
SUI Conc Soil Conc Dust Load IR Risk Risk ETxEFxED Inh ka I n h k  Risk 

units mg/m3 m3/tu RisklpCi l/mg/kg/d hr pCi mgkg-hy  
1.870E+01 0.60 2.00 NA 3536 .O 4.437E-08 

Arsenic 
Beryllium ' 

u-tot31 

Aroclor - 1 254 
Aro~ lor -  1260 
Carbzole 
Dieldrin 
PAH 

I 

2.861E-08 
3.412E-09 
2.477E -07 

1.206E+01 
1.438E+00 
1.044E +02 

4.292E-07 
' 2.866E-08 

4.300E-01 
8.900E-02 
1.000E-03 
1.600E -02 
3.505E-01 

2.00 NA 3536.0 
2.00 NA 3536.0 
2.00 NA 3536 .O 

3536 .O 2.00 
2.00 6.100E+00 3536 .O 

1.600E +01 

0.60 
0.60 
0.60 

0.60 
0.60 

0.60 
0.60 

q.60 

. 1.020E-09 
2.1 12E-10 
2.372E - 12 
3.796E - 1 1 
8.316E- 10 

2.00 
2.00 
2 .00 

Sr -90 Pcig 1.360E +00 0.60 2.00 6.200E-11 3536.0 
TC -99 PcVg 9.000E-01 0.60 2.00 8.300E-12 3536.0 
CS-137 2.370E -01 0.60 2.00 1.900E-11 3536.0 
Rn-222 pcVg PCV9 2.919E+00 0.60 2.00 7.700E-12 3536.0 
W -226 PCV9 2.919E+00 0.60 2.00 3.000E-09 3536.0 
W - 228 PCV9 1.656E+00 0.60 2.00 6.900E-10 3536.0 

3536.0 

Th-232 PCV9 1.531E+00 0.60 , 2.00 2.800E-08 3536.0 
u-234 PcVg 3.019E+Ol 0.60 2.00 2.600E-08 3536.0 
u-235 PcVg 1.846E+01 0.60 2.00 2.500E-08 3536.0 
U -238 PCV9 3.230E +01 0.60 2.00 2.400E-08 3536.0 

3536.0 Np-237 P W  3.000E-01 0.60 2.00 2.900E-08 
Pu-238 PCVS 4.000E-02 0.60 2.00 3.900E-08 3536.0 

Th-228 PCV9 1.704E+00 0.60 2.00 7.800E-08 
Th-230 PCV9 4.263E+00 0.60 2.00 2.900E-08 3536.0 

1.500E+01 3536.0 
8.400E+00 3536 .O 

NA 3536.0 

5.771E+OO 
3.819E+00 
1.006E+00 
1.239E+01 
1.239E+01 
7.027E+00 
7.230E+00 

6.496E+00 
1.281 E+02 
7.833E+01 
1.371 E+02 
1.273E+00 
1.697E-01 

1.809E+01 

Total Rkk From Chemicals= 

Total Rkk fran Radionuclides= 

Famulas Fhdioactive Mabrhls: Inhka/hr = CA (pCl/g) x IR x 
Total Intake @Ci) = Intakefir x ETx EF x ED 
Inhk = CA X I R X  ET x ED x EFX Hazardous Chemicals: 

Rmmebrs IR 2.0 m3/tv 
BW 70.0 kg 
AT 25550.0 days 
TE 6 the toxicequidentas calculated in Table C.4-3 

[BW x ATI 

Nobs: - 

6.074E - 10 
5.073E -09 

4.635E -07 

3.578E-10 
3.170E - 11 
1.91 1 E-1 1 
9.537E-11 
3.71 6E -08 
4.848E -09 
5.640E-07 
5.246E-07 
1 A1 9E -07 
3.331 E-06 
1.958E-06 
3.289E-06 
3.692E-08 
6.619E-09 

9.935E -06 



I 

COC 
Antimony 
Arsenic 
Beryllium 
u-total 

Aroclor-1254 
Arocbr-1260 
Carbzole 
Dieldrin 
PAH 

+-. . 

Risk Factas Intake Results Rlsk Results 
SUI Conc SUI Conc Dust Load IR . Risk Risk ETxEFxED Ink ke Intake Risk 

units mg/m3 m3/hr Risk/pCi l/mg/kg/d hr pCi mdkg - ch y 
mgFg 2.200E +O 1 0.60 2.00 NA 2000.0 2.952E-08 
mdkg 1.380E+01 0.60 2.00 1.500E +01 2000.0 1.852E-08 2.778E-07 
mdkg 1.075E+00 0.60 2.00 8.400E+00 2000.0 1.443E-09 1.212E-08 
mg/kg 4.460E+02 0.60 2.00 NA 2000.0 5.985E -07 

mg/kg 4.800E-02 0.60 2 .00 NA 2000.0 6.441 E- 11 
mgFg 7.700E-02 0.60 2.00 NA 2000.0 1.033E- 10 
mg/kg 4.200E+00 0.60 2 .00 NA 2000 .o 5.636E-09 
mgFg NA 0.60 2.00 1.600E+01 2000.0 

TE 1.072E +01 0.60 2.00 6.100E+00 2000.0 1.439E-08 8.775E-08 

Table C.ll-12 Inhalation - Remedial and Noruemedial Worker 
' Alternative 6: Excavation Scenario 

Sdid Wasb Landfill 

I 

1 .=E +00 0.60 2.00 6.200E-11 2000.0 3.792E+00 2.351 E- I O  

TC -99 Pcvg 7.540E-01 0.60 2.00 8.300E-12 2000.0 1.810E+00 1.502E-11 
CS-137 Pcvg 2.500E-01 0.60 2.00 1.900E-11 2000.0 6.000E-01 1.1 40E- 11 
Rn-222 Pcvg 1.550E+00 0.60 2.00 7.700E-12 2000.0 3.720E+00 2.864E-11 
w-226 Pcvg 1.550E +00 0.60 2.00 3.000E-09 2000.0 3.720E+00 1.116E-08 
w-228 Pcvg 2.560E+00 0.60 2.00 6.900E-10 2000.0 6.144E+00 4.239E-09 
Th-228 Pcvg 3.390E+00 0 -60 2.00 7.800E-08 2000.0 8.136E+00 6.346E -07 
Th-230 Pcvg 1.230E+01 0.60 2.00 2.900E-08 2000.0 2.952E+01 8.561 E-07 
Th-232 Pcvg 3.590E+00 0.60 2.00 2.800E-08 2000.0 8.616E+00 2.412E-07 
u-234 Pcvg 9.700E+01 0.60 2.00 2.600E-08 2000.0 2.328E+02 6.053E-06 
u-235 Pcvg 9.930E+00 0.60 2.00 2.500E-08 2000.0 2.383E+01 5.958E -07 
u-238 . pcvg 1.700E +02 0.60 2.00 2.400E-08 2000.0 4.080E+02 9.792E -06 

2.443E -08 Np-237 PCiQ 3.51 OE -01 0.60 2.00 2.900E-08 2000.0 8.424E-01 
Pu - 238 Pcvg 3.280E -01 0.60 2.00 3.900E-08 2000.0 7.872E-01 3.070E -08 

Sr -90 Pcvg -- 
Total Risk From Chemicals= 3.776E -07 

Total Risk frun Radionuclides= 

Famulas kdiuactive Mabrials: 

Hazardous Chemicals: 
Wmmebrs IR 2.0 m3/hr 

BW I 70.0 kg 
AT 25550.0 days 
TE is the toxicequiwlentas calculated in Table C.4-3 

' Intakehr = CA (pcvg) x IR x 
Tokl lnbke (pCi) = Inbke/hr x ETx EF x ED 
Intake = CA x IR x ET x ED x EF x  IO-^ / [BW x ATI 

Nobs: 

1.824E%O$ 



Table C.II-13 Radon Inhalation Exposure Evaluations 
Alternative 2, 3, and 6 

Excavation 

Active Flyash Pile 
Lime Sludge Pile 

Flyash Pile 
South Field/lnactive 

Solid Waste Landfill 

4.65E+01 2.5 2607 3.03E+05 7.7E-12 2.33E-06 
2.5 987 1.18E+04 7.7E-12 9.06E-08 

5.61 E+OO 2.5 2694 3.78E+04 7.7E-12 2.91 E-07 
4.77E+00 

4.65E+01 2.5 1095 1.27E+05 7.7E-12 9.80 E-07 

Active Flyash Pile 
Lime Sludge Pile 
South Field/lnactive 

Flyash Pile 
Solid Waste Landfill 

4.65E+01 2.5 . 3439 4.00E+05 7.7E-12 3.08E-06 
4.77E+00 2.5 21 00 2.50E+04 7.7E-12 1.93E-07 
5.61 E+OO 2.5 3838 5.38E+04 7.7E-12 4.14E-07 

2.5 21 86 2.54E+05 7.7E-12 1.96E-06 4.65E+01 

Active Flyash Pile 
Lime Sludge Pile 
South FieldAnactive 

Flyash Pile 
Solid Waste Landfill 

2.5 1818 2.1 1 E+05 7.7E-12 1.63E-06 
4.77 E+OO 2.5 2397 2.86E+04 7.7E-12 2.20E-07 
5.61 E+OO 2.5 3536 4.96E+04 7.7E-12 3.82E-07 

4.65€+01 

2.5 2000 2.33E+05 7.7E-12 1.79E-06 4.65E+O 1 



! .. 

Antimony 
Arsenic 
Beryllium 
u-total 

Aroclor- 1254 
Aroclor- 1260 
Carbazole 
Dieldrin 
PAH 

FEMP-OU02-6 FINAL 
March 1, 1995 

NA 6.00E-05 
1.90E+00 2.85E-04 
4.30€+00 5.00E-03 

NA 1.50E-04 

1.03E+01 5.30E-05 
1.03€+01 5.30E-05 
2.22E-02 NA 
1.78€+01 4.5E-05 

NA NA 

Table C.11-14 Dermal Exposure Pathways 
Alternative 2 

soil conc ABS ED*EF Intake SF RR) 

NA 6.00E -05 
1.90E+00 2.85E-04 
4.30€+00 5.00E-03 

NA 1 .50€-04 

l/(mg/kg-d) mg/kg-d 
Cancer Non-Carcin. 
Risks HI 

0.00€+00 1.26E-04 
4.62E-08 8.54E-05 
5.50E -08 2.56E -06 
O.OOE +00 7.56E-05 

0.00€+00 0.00E+00 
0.00E+00 0.00E+00 
O.OOE +oo -- 
O.OOE+OO 0.00€+00 
O.OOE+OO -- 
1.01E-07 2.90E-04 

O.OOE +oo 

Antimony 
Arsenic 
Beryllium 
U-total 

Aroclor- 1254 
Aroclor - 1260 
Carbazole 
Dieldrin 

1.03€+01 5.30E-05 
1.03€+01 5.30E-05 
2.22E-02 NA 
1.78E+01 4.5E-05 

NA NA NA 
Total 

1 Lime Sludge Pond 
NA 

1.90E+00 
4.30E +00 

NA 

2.32E+01 
6.78E+00 
1.27€+00 ‘ 
2.22E+Ol 

1.OE-02 9.50E+01 
1.OE-03 9.50€+01 
1.OE-02 9.50E+01 

1“. . 
9.50E+01 1 

6.OE-02 9.50€+01 
6.OE-02 9.50E+01 
3.OE-01 9.50€+01 
3.OE-01 9.50€+01 

9.50E+01 

Antimony 
Arsenic 
Beryllium 
u - total 

Aroclor- 1254 
Aroclor- 1260 , 

Carbazole 
Dieldrin 
PAH 

6.00E -05 
2.85E-04 
5.00E -03 
1 .50€-04 

.5.30E-05 
5.30E -05 

NA 
4.5E-05 
NA 

7.09E-08 
2.07E -09 
3.87E-09 
6.78E -09 

7.88E- 10 
0.00E+00 
0.00E+00 
O.OOE+OO 
0.00E+00 

1.03E+01 
1.03€+01 
2.22E-02 
1.78E +01 

NA 

4.30E-02 
NA 
NA 
NA 

1.90E-01 

NA 6.00E -05 
1.90€+00 2.85E-04 
4.30€+00 . 5.00E-03 

NA 1.50E-04 

1 .OE-02 
1 .OE-03 
1 .OE-02 
1.OE-03 

2.59E-03 
3.51 E-05 
2.39E-06 
5 . m - 0 4  

.4.04€ -05 
8.36E-05 
-- 

8.85E -05 
-- 

O.OOE +oo 
1.90E-08 
5.14E -08 
O.OOE +oo 

2.20E-08 
4.56E -08 
5.52E-12 I 
7.09E-08 1 
O.OOE +oo 

Beryllium 
u - total 

Aroclor- 1254 
Aroclor- 1260 
Carbazole 
Dieldrin 1 PAH 

1.03€+01 5.30E-05 
1.03€+01 5.30E-05 
2.22E-02 NA 
1.78E+01 4.5E-05 

NA NA 

6.OE-02 
6.OE-02 
3.OE-01 
3.OE-01 
NA 

0.043 
0.089 
0.001 
0.016 
0.18 

2.20E +01 
1.38E+01 
1 .O8E+00 
4.46E+02 

4.80E-02 
. 7.70E-02 

4.20E +00 
NA 
N A  

1.OE-02 
1.OE-03 
1 .OE-02 
1 .OE-03 

6.OE-02 
6.OE-02 
3.OE-01 
3.OE-01 
N A  

7.44E-08 
4.67E-09 
3.64E -09 
1.51E-07 

9.74E - 10 
1.56E-09 
4.26E-07 
O.OOE+OO 
0.00E+00 

0.00E+00 
8.87E -09 
1 S6E-08 
O.OOE +00 

1.00E-08 
1.61E-08 
9.46E-09 
0.00E+00 
0.00E+00 
6.01E-08 
3;99E-07 

1.24E-03 
1.64E-05 
7.27E-07 
1.01 E-03 

1.84E-05 
. 2.95E-05 

0.00E+00 

2.31 E-03 
7.26E-03 

-- 

-- 

1.05€+02 

Total 
- GrandTotal 

Soil concentrations and dust loading from Tables C.ll-2-5 
Dermal Slope Factors (SF) from Table C.4-4 
Dermal Reference Doses (RR)) from Table C.4-4 
Formula (ref EPA RAGS): CS*AF*SA*ABS*CF*ED*EF/BW*AT 

ED = 5.89E-01 Yr - AFP 
4.75E-01 Yr - LSP 
1.29€+00 Yr - SF/IFP 
5.26E-01 Yr - SWL 

Dermal Absorption Coefficients (ABS) from Table C.3-4 
CF = 10e-6 kg/mg 
AF = 1 mg/cm2 
SA assumed at 5750 cmz (Adult male) 

BW = 70 kg 
AT = 25550 days 
EF = 200 events/yr 



SF Rrn 
l/(mglkg-d) mglkg-d 

NA 6.00E-05 
1.90E+00 2.85E-04 
4.30€+00 5.00E-03 

NA 1.50E-04 

1.03€+01 5.30E-05 
1.03€+01 5.30E-05 
2.22E-02 NA 
1.78E+01 4.5E-05 

NA NA 

soil conc ABS ED'EF Intake 
mglkg mglkg-d 
2.00E+O 1.OE-02 3.30E+02 2.12E-08 
6.43€+01 1.OE-03 3.30E+02 6.82E-08 
3.38E+00 1 .OE-02 3.30€+02 3.58E-08 
3.00€+01 1.OE-03 3.30€+02 3.18E-08 

0 6.OE-02 3.30E+02 0.00€+00 
0 6.OE-02 3.30€+02 0.00€+00 
0 3.OE-01 3.30€+02 0.00€+00 
0 3.OE-01 3.30€+02 0.00€+00 
0 NA 3.30€+02 0.00€+00 

NA 6.00E-05 
1.90€+00 2.85E-04 
4.30€+00 5.00E-03 

NA 1.50E-04 

2.32€+01 1.OE-02 2.02€+02 1.51E-07 0.00E+00 I 2.51E-03 ! 
6.78E+00 1.OE-03 2.02E+02 4.40E-09 8.36E-.09 1.54E-05 
1.27€+00 1.OE-02 2.02€+02 8.23E-09 3.54E-08 1.65E-06 
2.22€+01 1.OE-03 2.02€+02 1.44E-08 0.00€+00 9.61E-05 

I 
1.03€+01 5.30E-05 
1.03€+01 5.30E-05 
2.22E-02 NA 
1.78€+01 4.5E-05 

4.30E-02 6.OE-02 2.02€+02 1.68E-09 
NA 6.OE-02 2.02E+02 0.00E+00 
NA 3.OE-01 2.02€+02 0.00€+00 
NA 3.OE-01 2.02€+02 0.00E+00 

PAH NA NA I 1.90E-01 NA 2.02E+02 I O.OOE+OO I O.OOE+OO 1 -- 
Total 1 6.10E-08 1 2.66E-03 

South Field and Inactive Flyash Pile 
Antimony NA ' 6.00E-05 I 1.87E+01 1.OE-02 6.72€+02 I 4.04E-07 I 0.00E+00 1 6.73E-03, 

1.90€+00 2.85E-04 
4.30€+00 5.00E-03 

NA 1.50E-04 

. 1.21€+01 1.OE-03 6.72€+02 2.61E-08 
1.44E+00 1.OE-02 6.72E+02 3.11E-08 
1.04€+02 1 .OE-03 6.72€+02 2.26E-07 

Aroclor-1254 
Aroclor- 1260 
Carbazole 
Dieldrin 
PAH 

1.03€+01 5.30E-05 0.043 6.OE-02 6.72€+02 5.57E-09 5.74E-08 1.05E-04 1 
1.03E+01 5.30E-05 0.089 6.OE-02 6.72E+02 1.15E-08 1.19E-07 2.18E-04 
2.22E-02 NA 0.001 3.OE-01 6.72€+02 6.48E-10 1.44E-11 -- 

NA *NA 0.18 NA 6.72€+02 0.00E+00 0.00E+00 -- 
1.78€+01 4.5E-05 0.016 3.OE-01 6.72€+02 1.04E-08 1.85E-07 2.30E-04 

Total 5.44E-07 8.89E-03 

FEMP-OU02-6 FINAL 
March 1 ,  1995 

Table C.11- 15 Dermal Exposure Pathways 
Alternative 3 
Excavation 

1 ActiveFGash Pile A Cancer Non-Carcin. + 3.54E-04 
Risks 

0.00E+00 
1.30E-07 
1.54E-07 
0.00€+00 

2.39E-04 
7.16E-06 
2.12E-04 

O.OOE+OO 
0.00E+00 

0.00E+00 

-- 

-- 

Arsenic 
Beryllium 

Aroclor-1254 
Aroclor-1260 
Carbazole 
Dieldrin 

0.00E+00 
O.OOE +oo 
0.00€+00 
O.OOE+00 
0.00E+00 
2.84E-07 

Lime Stud e Pond 
Antimony 
Arsenic 
Beryllium 
u - total 

Aroclor- 1254 
Aroclor - 1260 
Carbazole I- Dieldrin 

1.73E-08 
0.00E+00 
0.00E+00 
0.00E+00 

3.1 6E -05 
O.WE+OO 

0.00€+00 

-- 

4.95E -08 
1.34E-07 
0.00E+00 

9.1 4E -05 
6.22E-06 
1.50E-03 

Solid Waste Landfill 
Antimony 
Arsenic 
Beryllium 

0.00E+% 
1.77E-08 
3.1 2E -08 
0.00E+00 

2.00E-08 
3.21E-08 
1.89E-08 
0.00E+00 
0.00E+00 

NA 
1.90E+00 
4.30€+00 

NA 

6.00E -05 
2.85E-04 
5.00E-03 
1.50E-04 

5.30E-05 
5.30E-05 

4.5E-05 

1 .OE-02 
1 .OE-03 
1.OE-02 
1.OE-03 

6.OE-02 
6.OE-02 
3.OE-01 
3.OE-01 
NA 

3.27E-05 I 
1.45E-06 I 
2.oiE-03 j 

i 

5.89E-05 I 
0.00E+00 

! 

1 

3.67E-05 I 

-- 
i 

9.32E-09 
7.26E -09 
3.01E-07 I 

8.51E-07 

2.1 OE +02 

2.1 OE+02 

2.1 OE +02 

Aroclor-1254 
Aroclor- 1260 
Carbazole 
Dieldrin 

1.03€+01 
1.03€+01 
2.22E-02 
1.78€+01 

NA 

4.80E-02 
7.70E-02 
4.20E +oo 

NA 
NA -- I 

Total I 1.20E-07 
Grand Total 1 1.01E-06 

Soil concentrations and dust loading from Tables C.ll-2-5 
Dermal Slope Factors (SF) from Table C.4-4 
Dermal Reference Doses (RtD) from Table C.4-4 
Formula (ref EPA RAGS): CS*AF*SA'ABS*CF*ED*EF/BW*AT 
Dermal Absorption Coefficients (ABS) from Table C.3-4 

CF = 10e-6 kg/mg 
AF = 1 mglcm2 
SA assumed at 5750 cmz (Adutt male) 

BW = 70 kg 
AT = 25550 days 
EF = 200 eventslyr 

ED = 1.65E+00 Yr - AFP 
' 1.01E+00 Yr - LSP 

3.36€+00 Yr - SF/IFP 
l.OSE+OO Yr - SWL 



l/(mg/kg -d) mg/kg -d 
NA 6.00E-05 

1.90E+OO 2.85E-04 
4.30€+00 5.00E-03 

NA 1.50E-04 

1.03€+01 5.30E-05 
1.03€+01 5.30E-05 
2.22E-02 NA 
1.78€+01 4.5E-05 

NA NA 

mg/kg 
2.00€+00 
6.43€+01 
3.38E+00 
3.00E+01 

0 
0 
0 
0 
0 

mg/kg-d 
1.18€+02 7.57E-09 
1.18€+02 2.43E-08 
1.18€+02 1.26-08 
1.18E+02 1.13E-08 

1.18€+02 0.00E+00 
1.18€+02 0.00E+00 
1.18€+02 O.OOE+OO 
1.18E+02 0.00E+00 

Risks 
O.OOE+OO 
4.62E-08 
5.50E-08 
0.00E+00 

0.00E+00 
0.00E+00 
O.oOE+OO 
0.00E+00 

6.00E-05 
2.85E-04 
5.00E-03 
1.50E-04 

5.30E-05 
5.30E-05 

NA 
4.5E-05 
NA 

2.32E+01 
6.78€+00 
1.27E+00 
2.22E+01 

4.30E-02 
NA 
NA 
NA 

1.90E-01 

Total I 1.862E-07 

NA 6.00E-05 1 2.20€+01 1 .OE-02 1.75€+02 I 1.24E-07 1 O.OOE+OO 
Solid Waste Landfill 

2.06E-03 1 

FEMP-OU02-6 FINAL 
March 1. 1995 

Table C.ll-16 Dermal Exposure Pathways 
Alternative 6 
Excavation 

Active Flyash Pile 1 
SF RfD I soilconc ABS ED'EF Intake I Cancer Non-Carcin. 

COC 
Antimony 
Arsenic 
Beryllium 
u-total 

1.OE-02 
1 .OE-03 
1 .OE-02 
1.OE-03 

6.OE-02 
6.OE-02 
3.OE-01 
3.OE-01 
NA 

8.54E-05 
2.56E-06 
7.56E-05 

O.OOE + 00 

0.00E+00 

-- 

7.26E -06 
7.74E -07 

. 4.52E-051 

1.49E-05 
0.00E+00 

O.OOE +oo 
-- 

-- 

Aroclor- 1254 
Aroclor- 1260 
Carbazole 
Dieldrin 
PAH 

Lime Sludge Pond 
Antimony 
Arsenic 
Beryllium 
U-total 

NA 
1.90E+00 
4.30€+00 

NA 

1.03€+01 
1.03€+01 
2.22E-02 
1.78€+01 

NA 

1 .OE-02 
1.OE-03 
1.OE-02 
1 .OE-03 

6.OE-02 
6.OE-02 
3.OE-01 
3.OE-01 
NA 

9.50€+01 
9.50€+01 
9.50€+01 
9.50E+Ol 

9.50€+01 
9.50€+01 

9.50E +01 
9.50€+01 

9.50€+01 

7.09E -08 
2.07E -09 
3.87E -09 
6.78E - 09 

7.88E-10 

O.OOE + 00 

O.OOE +oo 
3.93E -09 
1.66E-08 
0.00E+00 

8.12E-09 
O.oOE+OO 
0.00E+00 
0.00E+00 
0.00E+00 

Aroclor-1254 
Aroclor-1260 
Carbazole 
Dieldrin 
PAH 

Total I 2.869E-08 
South Field and Inactik Flyash Pile 

NA 
1.90€+00 
4.30E+00 

NA 

-1 
3.13E-05 I 
2.13E-06 1 

I 5.1 5E -04 

3.60E-05 I 
-- 

7'45E-05 ! 
7.89E-05 j 
-- I 

Antimony 
Arsenic 
Beryllium 
u - total 

6.00E-05 
2.85E-04 
5.00E-03 
1.50E-04 

5.30E-05 
5.30E -05 

4.5E-05 

1.87€+01 
1.21€+01 
1.44€+00 
1.04€+02 

0.043 
0.089 
0.001 
0.016 
0.18 

0.00E+00 
1.69E-08 
4.58E-08 
O.OOE+OO 

1.97E-08 
4.07E -08 
4.92E- 12 
6.32E - 08 
0.00E+00 

1 .OE-02 
1 .OE-03 
1 .OE-02 
1 .OE-03 

6.OE-02 
6.OE-02 
3.OE-01 
3.OE-01 
NA 

2.30E +02 1.38E - 07 
8.92E -09 
1 .O6E-O8 
7.72E-08 

1.91 E-09 
3.95E-09 
2.22E-10 
3.55E-09 
O.OOE +oo 

1.03E+01 
1.03€+01 
2.22E-02 
1.78€+01 

NA 

Aroclor- 1254 
Aroclor- 1260 
Carbazole 
Dieldrin 
PAH 

3.04E-03 

Antimony 
Arsenic 
Beryllium 
u - total 

1.38€+01 
1.08E+00 
4.46€+02 

4.80E-02 
7.70E -02 
4.20€+00 

NA 
NA 

2.72E-05 1 
1.67E-03 
1.21 E-06 j 

3.05E-05 
4.90E-05 

I -- 
0.00E+00 j -- i 

1 .OE-03 
1.OE-02 
1.OE-03 

6.OE-02 
6.OE-02 
3.OE-01 
3.OE-01 
NA 

1.47E-06 
2.60E-08 
O.OOE+OO 

1.67E-08 
2.67E-08 
1.57E -08 
O.OOE + 00 
O.OOE +oo 

1.90E+00 
4.30€+00 

NA 

1.03E+01 
1.03E+01 
2.22E -02 
1.78€+01 

NA 

2.85E -04 
5.00E -03 
1.50E-04 

5.30E-05 
5.3OE-05 

7.76E -09 
6.04E -09 
2.51E-07 

1.62E-09 
2.60E-09 
7.08E - 07 

Aroclor-1254 
Aroclor-1260 
Carbazole 
Dieldrin 
PAH 

3.84E-04 
8.42E-03 1 

Total I 9.98E-08 
Grand Total 1 4.16E-07 

Soil concentrations and dust loading from Tables C.ll-2-5 
Dermal Slope Factors (SF) from Table C.4-4 
Dermal Reference Doses (RfD) from Table C.4-4 
Formula (ref EPA RAGS): CS'AF'SA*ABS*CF*ED*EF/BW*AT 
Dermal Absorption Coefficients (ABS) t o m  Tabk C.3-4 

CF = 10e-6 kg/mg 
AF = 1 mg/cm2 
SA assumed at 5750 cmz (Adult male) 

"BW = 70 kg 
AT = 25550 days 
EF = 200 eventslyr 

ED = 8.74E-01 Yr - AFP 
1.15€+00 Yr - LSP 
4.16€+03 Yr - SF/IFP 
4.20€+02 Yr - SWL 



I 

Table C.ll-17 VOC risksfrom the Dryer - to Nonremediation Workers and Offsite Persons 

Inhalation Risks Dermal Risks 
Max air corn IR Exp Duration BW AT Intake CSF Risk DSF Risk 

g/m3 m’hr hrs kg days 1 /mg/kg - d 1lmglkg-d 

Alternative 3 

t 

2 830 70 25550 0 
2 830 70 25550 0 
2 830 70 25550 0 

Active Flyash Pile I I 
Aloclor-1254 , 1 ,  NA 2 830 70 25550 01 NA 01 1.03E+01 0 

NA 0 1.03E+01 0 
NA 0 2.22E-02 0 

1.60E+01 0 1.78E+01 0 

Aroclor- 1260 
Carbzole 
Dieldrin 
PAH 

NA 
NA 
NA 
NA 2 830 70 25550 01 6.10E+00 01 NA 0 

Aroclor- 1260 
Carbazole 
Dieldrin 

2 1660 70 25550 0 NA 0 l.O3E+Ol 0 
2 1660 70 25550 0 NA 0 2.22E-02 0 
2 1660 70 25550 0 1.60E+01 0 l.78E+Ol 0 

Lime Sludge Pond I I 
NA 01 l.O3E+Ol 3.958E-09 Aroclor-I254 I 2.07E-10 2 .! 1660 70 25550 3.8ME- 10 I 

South FieldAnactive Flyash Pile 
Aroclor- 1254 1 .425  10 2 3570 70 25550 5.689E- 10 
Aroclor- 1260 1.08E-10 , 2 3570 70 25550 4.312E-10 
Carbazole NA 2 3570 70 25550 0 
Dieldrin : 4.73E-13 2 3570 70 25550 I .888E-12 
PAH 9.22E- 14 2 3570 70 25550 3.681E-13 

Total 

NA 0 1.03E+01 5.839E-09 
NA 0 1.03E+01 4.441E-09 
NA 0 2.22E-02 0 

1.60E+01 3.021 E- 11 1.78E+01 3.361 E- 1 I 
6.10E+00 2.245E-12 NA 0 

3.246E- 1 1 1.031 E-08 

PAH I 1.31E-13 2 1660 70 25550 2.432E-13 I 6.10E+00 1.483E-12 I NA 0 
Total I 1.483E-12 I 3.958E - 09 

2.31 E- 10 2 740 . 70 25550 1.912E-10 
I .78E- 10 2 740 70 25550 1.473E- 10 

NA 2 740 70 25550 0 
NA 2 740 70 25550 0 

NA 0 1.03€+01 1.969E-09 
NA 0 l.O3E+Ol 1.517E-09 
NA 0 2.22E-02 0 

1.60E+Ol 0 1.78E+Ol 0 
PAH I 1.49E-14 2 740 70 25550 1.23E-14 

Total 
6.10E+00 7.52E-14 NA 0 

7.52E- 14 3.486E-09 

Intake (mg/kg/d) = CA*IR*ET*EF*ED/BW*AT 
Exp Duration = ET*EF*ED 
CA = Air Con: g/m3 
IR = Inhalation Rate 

e 
v) 

\o VI 



Table C.II - 18 Immersion Doses 
Alternative 2 

Total Exp 
hr/person 

Immersion 
Dose Total Dose 

mrem/hr mrem 

Excavation All Receptors 

Waste Staging RemedW 
Shred/Crush RemedW 

Load Rail Cars RemedW 

Excavation All Receptors 2690.00 6.51 E - 1 0 1.75E-06 
Shred/Crush RemedW 1 940.00 6.51 E- 10 1 .%E-06 
Waste Staaina RemedW 2690.00 6.51 E - 1 0 1.75E-06 

- 2607.00 1.13E-09 2.95E - 06 
1.13E-09 2.86E-06 2530.00 

2607.00 1.13E-09 2.95E - 06 
NA 

Waste Staging RemedW 1 095.00 7.10E- 10 7.77E-07 
Load Rail Cars RemedW NA 
On-Site Transp. RemedW 1 5.00 NA 
Tot at RemedW 2.92E - 06 

On-Site Transp. RemedW 
Total RemedW 

31 7.00 NA 
8.75E - 06 



Table C.ll-19 Immersion Doses 
AHernative3 

;A, . . 
.. -9:t ..., .;>, % . ,  

Total RemedW I 2.25E - 06 

~ 

x 3  : x  

- s  
= ?  .- 0 
% w  
m &  

Excavation All Receptors 
Shred/Crush RemedW 
Waste Staging . RemedW 
Load Rail Cars RemedW 

2190.00 7.1 OE- 10 1 .SE-06 
21 84.00 7.10E - 10 1 .%E-06 
1 750.00 7.1 OE - 10 1.24E-06 
2660.00 NA 

On-Site Transp. RemedW 
Total RemedW 

490.00 NA 8 
4.35E-06 $ 



Table C.ll-20 Immersion Doses 
Atternative 6 

Total Exp 
hrherson 

Immersion 
Dose Total Dose 

mrem/hr mrem 

Excavation All Receptors 181 8.00 
S hred/Crush RemedW 1688.00 
Waste Staging RemedW . 181 8.00 
Load Rail Cars RemedW 

1.13E -09 2.05E-06 
1.13E-09 1 -91 E -06 
1.13E-09 2.05E-06 

NA 
On -S ite Transp. RemedW 
Total RemedW 

589.00 NA 
6.02E - 06 

- ..I 

;.Y~xc avat i o n All Receptors 2000.00 7.10E - 10 1.42E-06 
c&Shred/Crush RemedW 1 390.00 7.1 OE - 10 9.87E - 07 

NA 
RemedW NA 
RemedW 1523.00 . NA 

’ 

On-Site Transp. 
Total RemedW 2.41E-06 

Excavation All Receptors 
Shred/Crush RemedW 06; 

Waste Staaina RemedW 

3540.00 6.51 E - 1 0 2.30E - 06 
101 0.00 6.51 E - 1 0 6.58E-07 
3540.00 6.51 E - 1 0 2.30E-06 

Load Rail Cars RemedW 
On -S ite Transp. RemedW 
Total RemedW 

47.89 NA 
3704.00 NA 

5.27E - 06 
Lime Sludge Ponds 
Excavation All ReceDtors I 2397.00 I 3.52E- 10 I 8.44E-07 -*w- 



Table C.ll-21 Industrial Hazards: Expected Accidents other than Onsite Trucking 

- 
Alternative 2, 3, and 6 

Injury and Fatality Rates for Workers 

4lternative 2 

Solid Waste Landfill 
Lime Sludge Pond 
Inactive Flyash Pile 
South Field 
Active Flyash Pile 

Alternative 3 

Solid Waste Landfill 
Lime Sludge Pond 
Inactive Flyash Pile 
South Field 
Active Flyash Pile 

Alternative 6 

Solid Waste Landfill 
Lime Sludge Pond 
Inactive Flyash Pile 
South Field 
Active Flyash Pile 

Total 
man - hr 

12000 
4000 

37470 
11020 
521 40 

43720 
42000 
52840 

143000 
41 270 

14000 
71 920 
59530 

156170 
36400 

Injury Rate Injury 
Der man - hr Risk 

3.E-05 4.08E-01 
3.E-05 1.36E-01 
3.E-05 1.27E+00 
3.E-05 3.75E - 01 
3.E-05 1 .i7E+00 

3.E-05 1.49E+00 
3.E-05 1.43E+00 
3.E-05 1.80E+00 

3.E-05 1.40E+00 
3.E-05 4.86E+00 

3.4E-05 I ‘4.76E-01 
3.E-05 .2.45E+00 
3.E-05 2.02E + 00 
3.E-05 5.31 E + 00 
3.E-05 1.24E+00 

Fatality Rate Fatality 
per man - hr Risk 

5.E-07 6.00E-03 
.5.OE-07 2.00E-03 
5 . E  - 07 1.87E-02 
5.E-07 5.51 E - 03 
5.E-07 2.61 E - 02 

5 . E  - 07 2.19E - 02 
5.E-07 2.1 OE - 02 
5.E-07 2.64E-02 
5 . E  - 07 7.15E -02 
5.E-07 2.06E-02 

5 . E  - 07 7.00E-03 
5.E-07 3.60E-02 
5 . E  - 07 2.98E-02 
5.E-07 7.81E-02 
5.E-07 1.82E-02 

&jury and fatality rates from the RAWPA 



Table C.11 -22 Industrial Hazards: Expected Accidents from Onsite Trucking 
Alternative 2, 3, and 6 

PO 
I RoundtriD Truck Miles - Onsite 

FO 

Alternative 2 
Solid Waste Landfill 
Lime Sludge Pond 
Inactive Flyash Pile 
South Field 
Active Flyash Pile 

Total 

142 
204 

3669 
42 

31 73 
7230 

Alternative 3 

Solid Waste Landfill 
Lime Sludge Pond 
Inactive Flyash Pile 
South Field 
Active Flyash Pile 

\ Total 

4899 
1600 

1 1924 
32474 
8540 

59438 

1153 
366 

11129 
7629 
7460 

27737 

Alternative 6 

Solid Waste Landfill 
Lime Sludge Pond 
Inactive Flyash Pile 
South Field 
Active Flyash Pile 

. Total 

15042 
9707 
91 78 

27689 
5988 

67604 

3539 
221 7 
8549 
6481 
5231 

2601 7 

'0 - based on volumes used for Private Ownership calculations 
:.::,FO - based on volumes used for Federal Ownership calcualations 
. .+ Injury and fatality frequencies from RAWPA 
-- 

Worker fatality rate = 2.1 e-9/mile 
Worker injury rate = 4.le-8/mile 

Remediation Workers 
Rates for PO volumes 

injuries 

0 
0 
0 
0 
0 
0 

2.01 E-04 
6.56E -05 
4.89E -04 
1.33E-03 
3.50E -04 
2.44E-03 

6.1 7E-04 
3.98E-04 
3.76E-04 
1 .I 4E-03 
2.46E-04 
2.77E-03 

fatalities 

1.03E-05 
3.36E-06 
2.50E-05 
6.82E-05 
1.79E - 05 
1.25E-04 

3.1 6E-05 
2.04E - 05 
1.93E-05 
5.81 E-05 
1.26E - 05 
1.42E-04 

Remediation Workers 
Rates for FO volumes 

injuries 

5.84E-06 
8.37E - 06 
1.50E-04 
1.72E-06 
1.30E-04 
2.96E-04 

4.73E - 05 
1.50E-05 
4.56E-04 
3.1 3E - 04 
3.06E-04 
1.1 4E-03 

1.45E-04 
9.09E - 05 
3.51 E-04 
2.66E-04 
2.1 4E-04 
1.07E-03 

fatalies 

2.99E -07 
4.29E-07 
7.70E -06 
8.81 E-08 
6.66E -06 
1.52E-05 

i 
2.42E - 06 
7.68E-07 
2.34E-05 
1.60E-05 
1.57E-05 
5.82E-05 

4 

1.80E-05 
1.36E-05 



Table C.ll-23 Industrial Hazards: Expected Accidents from Rail Transportation 
Alternative 3 

Private Ownership and Federal Ownership Volumes 

'rivate Ownership 

Solid Waste Landfill 
Lime Sludge Pond 
Inactive Flyash Pile . 
South Field 
Active Flyash Pile 

Total 

~~ 

'ederal Ownership 

Solid Waste Landfill 
Lime Sludge'Pond 
Inactive Flyash Pile 
South Field 
Active Flyash Pile 

Total 

# cars # trim total miles 

1623 10.2 39025 
1307 8.2 31 450 
1606 10.1 38643 
5306 33.4 127674 
1203 7.6 28925 

1 1044 69.5 265830 

382 2.4 91 82 
299 1.9 71 93 

1499 9.4 36079 
1248 7.8 29996 
1051 6.6 ' 25290 
4476 28.2 107702 

Workers 
iniuries fatalities 

1.80E- 01 1.80E- 03 
1.45E- 01 1.45E- 03 
1.78E- 01 1.78E- 03 
5.87E-01 5.87E- 03 
1.33E- 01 1.33E- 03 
1.22E+O0 1.22E-02 

4.22E- 02 4.22E- 04 
3.31 E- 02 3.31 E- 04 
1.66E- 01 1.66E- 03 
1.38E-01 1.38E- 03 
1.1 6E- 01 1.16E-03 
4.95E-01 4.95E- 03 

Accident Rates (RAWPA): Fatality risk/mile . Injury risWmile 
\ 

Rail Workers 4.6E- 08 4.6E- 06 
Public 1.8E-06 6.8E- 06 

Rail miles per trip is based on 1913 miles one-way and is calculated for a roundtrip at 3826 miles 

Public 
iniuries fatalities 

2.65E- 01 7.02E- 02 
2.14E-01 5.66E-02 
2.63E- 01 6.96E- 02 
8.68E-01 2.30E- 01 
1.97E- 01 5.21 E- 02 
1.81 E+OO 4.78E-01 

6.24E- 02 1.65E- 02 
4.89E-02 1.29E-02 
2.45E- 01 6.49E- 02 
2.04E- 01 5.40E- 02 
1.72E- 01 4.55E- 02 
7.32E- 01 1.94E- 01 

E 
F 



Table C.ll-24 Industrial Hazards: Expected Accidents from Rail Transportation 
Alternative 6 

Private Ownership Volumes 

4lternative 6 

Solid Wa’ste Landfill 

Lime Sluage Pond 

Inactive Flyash Pile 

South Field 

Active Flyash Pile 

Total 

Accident Rates (RAWPA): 

Rail Workers 

Public 
(7: 

.;;g 
Y’ : 

Rail miles per trip is based 
G 

on 1913 

PO Volumes 

# cars #t r im total miles 

0 0.0 0 

0 0.0 0 

44 0.3 3826 

4 0.0 3826 

0 0.0 0 

48 0.3 3826 

Fatality risk/mile 

4.E-08 

1.E-06 

miles one-way and is 

Injury risk/mile 

4.E-06 

6.E-06 

Workers 
iniuries fatalities 

0 

0 

1.76E-02 

1.76E-02 

0 

1.76E-02 

0 

0 

1.76E-04 

1.76E-04 

0 

1.76E-04 

calculated for a roundtrip at 3826 miles 

~ 

Public 
iniuries fatalities 

0 

0 

2.60E-02 

2.60E-02 

0 

2.60E-02 

0 

0 

6.89E-03 

6.89E-03 

0 

6.89E-03 



Table C.11-25 Rail Transportation: Doses from Incident-Free Impacts 

Alternative 3 and 6 

Alternative 3 

Sol. Wst Lime Sklg Inactive South' Active 

Landfill Pond Flvash Field ' Flyash 

#cars 

#trips 

1622.54 1307.04 1605.63 5305.63 1202.82 I 10.2 8.2 10.1 33.4 7.6 

)oms, Workers (person rem) 

Rail Crew 4.29E-05 3.45E-05 4.24E-05 1.40E-04 3.18E-05 

Handlers 2.25E-01 1.81 E-01 2.22E-01 7.34E-01 1 E6E-01 

loses, Public (person-rems) 

along route 5.04E-02 4.06E-02 4.99E-02 1.65E-01 3.74E-02 

on passing trains 5.70E-03 4.6OE-03 5.64E-03 1.87E-02 4.23E-03 

on stops 8.33E-02 6.71 E-02 8.24E-02 2.72E-01 6.17E-02 

storage depots 9.49E-03 7.64E-03 9.39E-03 3.10E-02 7.WE-03 

rota1 rems for all mn-site populations 1.49E-01 1.20E-01 1.47E-01 4.87E-01 1.1OE-01 

# trips assumes 159 carsitrip 

Total 

1 1043.66 

69.5 

2.92E-04 

1.53E+00 

3.43E-01 

3.BBE-02 

5.67E-01 

6.46E-02 

1.01 E+oo 

Alternative 6 

Sol. Wst Lime Sklg Inactive South Active 

.Landfill . Pond Flyash Field Flvash 

0 0 43.66 4.23 C 

0.0 0.0 0.3 0.0 0.0 

0.00E+00 0.00E+00 1.15E-06 ,1.12E-07 0.00E+OC 

0.00E+00 O.WE+OO 6.04E-03 5.85E-04 0.00E+00 

0.00E+00 0.00E+00 1 .=E-03 1.31 E-04 O.OOE+OC 

0.00E+00 0.00E+00 1.53E-04 1.49E-05 0.00E+OC 

0.00E+00 0.00E+00 2.24E-03 2.17E-04 O.OOE+OC 

0.00E+00 0.00E+00 2.55E-04 2.47E-05 O.OOE+OC 

0.00E+00 0.00E+00 4.01 E-03 3.00E-04 O.OOE+OC 

Totals 

47.89 

0.3 

1.27E-06 

6.63E - 03 

1.49E-03 

1.68E-04 

2.46E-03 

2.80E-04 

4.39E-03 



Table C.ll-26 Rail Transput: Accident l m p c h  - Doses 
Alternative 3 

Rivate Ownershipand Federal Ownership Vdumes 

#cars 

Rivate Ownership Vdume: Expecbd Doses 
Sd.Wst LimeSldg Imctive Sarth Active Totals Total Dose 
Landill Pond Flpsh Field Flyash personrem pcr person 
1622.54 1307.04 1805.63 5305.63 1ZO2.82 11043.66 

Sd.Wst LimeSldg Imctive South Active 
Landill Pond Flyash Field Flyash 

381.69 298.59 1498.59 1246.48 1050.7 
2 4  1.9 9. 4 7.8 6.6 

Totals 
person rem 

4476.05 
2a 2 

Total Dose 
per person 

O.OOE+OO 
1.66E-03 
3.33E-03 
4.98E-03 
6.62E-03 
8.31E-03 
9.95E-03 
1.66E-02 

O.OOE+OO 
275E-03 
5.51 E-03 
8.26E -03 
1.09E-02 
1.37E-02 
1.65E-02 
275E-02 

Severity Qoup 
1 
2 
3 
4 
5 
6 
7 
8 

Total by Sub Unit 

,-r 

O.OOE + 00 
6.74E+01 
1.35E+02 
202E+02 
266E+02 
3.36E+02 
4.03E+02 
6.72E+02 
208E+03 

. # tips 

O.OOE+OO 
6.66E+01 
1.33E+02 
200E+02 
264E+02 
3.32E+02 
3.99E+02 
6.65E+02 
206E+03 

1 0.2 8. 2 1 0.1 33.4 7.6 

O.OOE+OO 

4.40E+02 
6.61E+02 
8.71E+02 
1.1 OE+03 
1.32E+03 
220E+03 
6.81E+03 

220E+02 

iububan # persons exposed 6.75E+04 
I 1 

I 

I I 
lual # persons exposed 

Sewity Qoup 
1 
2 
3 
4 
5 
6 
7 
8 

Total by Sub Unit 

69.5 

O.OOE+OO 
1.97E+03 
3 .95~+03 
5.91E+03 
7.85E+03 
9.86E+03 
1.18E+04 
1.97E+04 

O.OOE+OO 
1.24E+00 
248E+00 
3.73E+00 
4.87E+OO 
6.21 E+OO 
7.45E+00 
1.24E+01 
3.85E+01 

O.OOE+OO 
4.10E-03 
a 2 0 ~ - 0 3  
1.23E-02 
1.63E-02 
205E-02 
245E-02 
4.10E-02 

O.OOE+OO 
4.1 OE+OO 
8.21 E+OO 
1.23E+01 
1.64E+01 
205E+01 
246E+01 
4.10E+01 
1.27E+02 

O.OOE+OO 

3.75E+02 
5.63E+02 
7.47E+02 
9.39E+02 
1.12E+03 
1.88E+03 
5.81 E+03 

1.88E+02 

0.00E+00 
9.30E-01 
i . 8 6 ~ + o a  
2 7 9 ~ + o a  
3.72~+oa 
4.65~+oa 
5.58~+oa 
9.30~+0a 
288E+01 

O.OOE+OO 

1.60E+03 
240E+03 
3.18E+03 
4.00E+03 
4.79E+03 
6.00E+03 

8.00E+02 

O.OOE+OO 
4.58E+02 
9.17E+02 
1.38E+03 
1.81E+03 
229E+03 
274E+03 
4.58E+03 

O.OOE+OO 
6.79E-03 
1.36E-02 
204E-02 
269E-02 
3.39E-02 
4.06E-02 

.6.78E-02 

O.OOE+OO 
6.82E+01 
1.36E+02 
204E+02 
271 E+02 
3.41E+02 
4.08E+02 
6.82E+02 
2 1  1 E+03 

0. OOE + 00 
4.36€+01 
8.73E+01 
1.31E+02 
1.73E+02 
217E+02 
261E+02 
4.36E+02 
1.35E+03 

O.OOE+OO 
5.34E+Ol 
1.07E+02 
1.60E+02 
2 1  2E+02 
267E+02 
3.20E+02 
5.34E+02 
1.65E+03 

O.OOE + 00 
1.66E+02 
3.72E+02 
5.58E+02 
7.35E+02 
9.26E+02 
1.11E+03 
1.86E+03 

O.OOE+OO 
8.54E+00 
1.71E+01 
256E+01 
3.42E+01 
4.27E+01 
5.13E+01 
8.54E+01 

O.OOE+OO 
6.22E+01 
1.24E+02 
1.87E+02 
246E+02 
aIOE+02 
972E+02 
6.21E+02 
1.92E+03 

O.OOE+OO 
6.78E-03 
1.36E-02 
203E-02 
271E-02 
3.39E-02 
4.07E-02 
6.78E-02 

0.00 E + 00. 
5.17E+01 
1.03E+02 
1.55E+02 
205E+02 
258E+02 
3.10E+02 
5.17E+02 
1.60E+03 

0. OOE + 00 
8.13E-01 
1.63E+00 
244E+00 
3.25E+00 
4.07E+00 
4.88E+00 
8.13E+00 

O.OOE + 00 
3.46E+00 
6.93E+00 
1.04E+01 
1.39E+01 
1.73E+01 
208E+01 
3.46E+01 

O.OOE+OO 
295E-01 
5.90E-01 
8.06E-01 
1.18E+00 
1.48E +00 
1.77E +00 
295E+00 
9.15E+00 

0. OOE + 00 
231 E-01 
4.62E-01 
6.94E-01 
9.25E-01 
1.1 6E+00 
1.39E+00 
231E+00 
7.1 7E+00 

O.OOE+OO 
9.64E-01 
1.93 E + 00 
2. 89E + 00 
3.86E+00 
4.82E+00 
5.79E+00 
9.64E+00 
299E+01 

. 1  

275E-03 
5.50E-03 

1.1 OE-02 

.- 0 

Accident Consequences per Shipment arefrom Table C5.TBD 

F 



Table C.ll-27 Rail Transport: Accident Impacts 
Alternative 6 

Rivate Ownership Volumes ' 

EXpCtO d Doses 
Sol. Wst Lime Sldg InadiW South Active I Totals 

# trips 
'opulation 
Urban #personsexposed 

Sewrlty Group 
1 
2 
3 
4 
5 
6 
7 
8 

Total by Sub Unit 

Suburban # persons exposed 
Sewny Group 

1 
2 
3 
4 
5 
6 
7 
8 

Total by Sub Unit 

- 
Lanbllll Pond Flyash Field Flyash 

#cars I 0 0 43.66 4.23 0 
0.3 

0.00E+00 
7.80E+00 
1.56E+01 
2.34E+01 
3.10E+01 
3.90E+01 
4.67E+01 
7.80E+01 
2.41 E402 

W a l  # persons exposed 
Sewlty Group 

1 
2 
3 
4 
5 
6 
7 
8 

Total by Sub Unit 

0.0 0.0 

4.81 E+05 

0.0 0.0 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+W 
0.00E+W 
O.OOE+OO 
0.00E+00 
0.00E+00 

6.75E+04 

o.ooE+oo 
o.ooE+oo 
o.ooE+oo 
o.ooE+oo 
o.ooE+oo 
o.ooE+m 
o.ooE+oo 
0.00E+00 
o.ooE+oo 

1.26E+03 

0.00E+00 
1.81 E+OO 
3.62E+00 
5.44E+00 
7.17E+00 

1.08E+01 
1.81 E+01 
5.60E+01 

9.03E+00 

0.00E+00 
0.00E+00 
o.ooE+oo 
0.00E+00 
o.ooE+oo 
o.ooE+oo 
o.ooE+oo 
o.ooE+oo , 

o.ooE+oo 

o.ooE+oo 
1.76E-01 
3.51 E-01 
5.27E-01 
6.94E-01 
8.75E-01 
1.05E+00 
1.75E+Od 

. 5.43E+00 

0.00E+00 
3.38E-02 
6.75 E- 02 
1.01 E-01 
1.35E-01 
1.69E-01 
2.03E-01 
3.38E-01 
1.05E+00 

0.00E+00 
3.27E-03 
6.54E-03 
9.82E-03 
1.31 E-02 
1.64E-02 
1.96E-02 
3.27E-02 
1.01 E-01 

person rem 
47.89 

0.3 

0.00E+00 
8.55E+00 
1.71 E+Ol 

3.40E+01 
4.28E+01 
5.12E+01 
8.55E+01 

2.56E+01 

I 

! 

o.ooE+oo 
1.99E+00 
3.98E+00 
5.96E+00 
7.86E+00 
9.91 E+OO 
l.i9E+01 
1.98E+01 

0.00E+00 
3.70E-02 
7.41 E-02 
1.1 1 E-01 
1.48E-01 
1.85E-01 
2.22E-01 
3.70E-01 

Total Dose 
per person 

0.00E+00 
1.78E-05 
3.56E-05 
5.33 E- 05 
7.08E-05 
8.89 E- 05 
1.06E-04 
1.78E-04 

o.ooE+oo 
2.95E-05 
5.89E-05 
8.84E-05 
1.16E-04 
1.47E-04 
1.76E-04 
2.94E-04 

0.00E+00 
2.94605 
5.88E-05 
8.82E-05 
1.18E-04 
1.47E-04 
1.76E-04 
2.94E-04 



e 

Solid Waste Landfill 

e 

Lime Sludge Pond S. Fieldllnact. Flyash 

Sr-90 
TC-99 
CS-1 37 
Rn-222 
Ra-226 
Ra-228 
Th-228 
Th-230 
Th-232 
U-234 
U-235 
U-238 
Np-237 
Pu-238 

CS x CSF 
0 

4.52E-13 
5.00E-07 
9.15E-06 
1.86E-08 
7.42E-06 
1.90E-05 
6.64E-10 
9.33E-11 
2.91 E-09 
2.38E-06 
8.67E-06 
1.51 E-07 
9.18E-12 

4.73E-05 

Table CAI-28 Direct Radiation Risks using HEAST External Exposure CSFs 
Alternative 2 

Excavation Soil Concentrations 

soil conc CS x CSF soil conc 
0.84 0 1.36 
1.05 6.30E-13 0.90 
0.17 3.36E-07 0.24 
1.56 9.22E-06 2.92 
1.56 1.87E-08 2.92 
1.80 5.22E-06 1.66 
1.54 8.62E-06 1.70 
8.38 4.53E-10 4.26 
1.07 2.78E-11 1.53 
6.18 1.85E-10 30.19 
0.44 1.04E-07 18.46 
7.47 3.81 E-07 32.30 
0.32 1.39E-07 0.30 
0.20 5.57E-12 0.04 

2.40E-05 

CSF 

** 3.81E-05 

1095 

0.13 

5.91 E-06 

Iformula: CS x CSFx FY 

** 1.48E-05 ** 2.11E-05 

987 , 2694 

0.1 1 0.31 

2.71 E-06 1.18E-05 

lisk/yr per pCi/g 

- 

6 

E 
&.. , 

0 
6.OE-13 
2.OE-06 
5.9E-06 
1.2E-08 
2.9E-06 
5.6E-06 
5.4E-11 
2.6E-11 
3.OE-11 
2.4E-07 
5.1 E-08 
4.3E-07 
2.8E-11 

Remediation Worker 
FY = hr for excav / 24 x 365 
Assumes exposure at 1 m 

Pubic Exposure 
i7Exposure at 1000 ft (304.8 m) 

&Public exposure will be 24 hr/d for 
total of days excavation occcurs 
FY = hr for excav/2080 

Dose Reduction, Factor = 0.0000108 

CS = soil conc 
FY = fraction of yr exposed 

0.53 
2.68E-10 

0.47 1.30 
1.23E-10 5.34E-10 

CS x CSF 
'CS x CSF - Rr 

Hr for Exca\ 

F'I 

Risk Tota 

F I  
Risk Tota 

Y 

soil conc 
1.58E+00 
7.54E-01 
2.50E-01 
1.55E+00 
1.55E+00 
2.56E+00 
3.39E+00 
1.23E+01 
3.59E+00 
9.70E+01 
9.93E+00 
1.70E+02 
3.51 E-01 
3.28E-0 1 

4 

CS x CSF 
0 

5.40E-13 
4.74E-07 
1.72E-05 
3.50E-08 
4.80E-06 
9.54E-06 
2.30E-10 
3.98E-11 
9.06E-10 
4.43E-06 
1.65E-06 
1.29E-07 
1.12E-12 

3.83E-05 

Active Flyash 

soil conc 

NA 
NA 

0.96 

5.24 
5.24 
4.34 
5.79 

' 5.72 
3.87 
8.90 
4.72 
6.91 
0.45 
0.12 

CS x CSF 
0 
0 
0 

3.09E-05 
6.29E-08 
1.26E-05 
3.24E-05 
3.09E-10 
1.01 E-10 
2.67E-10 
1.13E-06 
3.52E-07 
1.94E-07 
3.44E-12 

7.77E-05 
** 4.67E-05 

2607 

0.30 

2.31 E-05 

1.25 
1.05E-09 



Table C.11-29 Direct Radiation Risks using HEAST External Exposure CSFs 
Alternative 3 

Excavation Soil Concentrations 

S. Fieldllnact. Flyash 

soil conc CS x CSF 
1.36 0 
0.90 5.40E-13 
0.24 4.74E-07 
2.92 1.72E-05 
2.92 3.50E-08 
1.66 4.80E-06 
1.70 9.54E-06 
4.26 2.30E-10 
1.53 3.98E-11 

30.19 9.06E-10 
18.46 4.43E-06 
32.30 1.65E-06 
0.30 1.29E-07 
0.04 1.12E-12 

: CSF 

Risklyr per pCilg 

Active Flyash 

soil conc CS x CSF 
0.96 0 

NA 0 
NA 0 

5.24 3.09E-05 
5.24 6.29E-08 
4.34 1.26E-05 
5.79 3.24E-05 
5.72 3.09E-10 
3.87 1.01E-10 
8.90 2.67E-10 
4.72 1.13E-06 
6.91 3.52E-07 
0.45 1.94E-07 
0.12 3.44E-12 

3-90 
rc-99 
2s-137 
31-222 
i!a-226 
3a-228 
rh-228 
rh-230 
rh-232 
$234 
U-235 
U-238 
Np-237 
Pu-238 
Formula: C S  x CSFx FY 

0 
6.OE-13 
2.OE-06 
5.9E-06 
1.2E-08 
2.9E-06 
5.6E-06 
5.4E-11 
2.6E-11 
3.OE-11 
2.4E-07 
5.1 E-08 
4.3E-07 
2.8E-11 

CS = soil mnc 
FY = fraction of yr exposed 

Remediation Worker 
FY = hr for excav / 24 x 365 
Assumes exposure at 1 m 

Pubic Exposure 
Exposure at 1000 ft (304.8 m) 
Public exposure will be 24 hrld for 

total of days excavation occcurs 
FY = hr for excavl2080 

Dose Reduction Factor = 0.000010E 
***for comparison of Rn contribution o - 

CS x CSF 
'CS x CSF - RI 

Hr for Exca\ 

FI  

Risk Tota 

F' 
Risk Tota 

Solid Waste Landfill 

soil conc 
1.58E+00 
7.54E-01 
2.5O.E-0 1 
1.55E+00 
1.55E+00 
2.56E+00 
3.39E+00 
1.23E+01 
3.59E+00 
9.70E+01 
9.93E+00 
1.70E+02 
3.51 E-01 
3.28E-0 1 

CS x CSF 
0 

4.52E-13 
5.00E-07 
9.15E-06 
1.86E-08 
7.42E-06 
1.90E-05 
6.64E-10 
9.33E-11 
2.91 E-09 
2.38E-06 
8.67E-06 
1.51 E-07 
9.18E-12 

4.73E-05 
** 3.81E-05 

2186 

0.25 

1.18E-05 

1.05 
5.35E-10 

Lime Sludge Pond 

soil conc 
0.84 
1.05 
0.17 
1.56 
1.56 
1.80 
1.54 
8.38 
1.07 
6.18 
0.44 
7.47 
0.32 
0.20 

CS x CSF 
0 

6.30E-13 
3.36E-07 
9.22 E-06 
1.87E-08 
5.22 E-06 
8.62E-06 
4.53E-10 
2.78E-11 
1.85E-10 
1.04E-07 
3.81 E-07 
1.39E-07 

, 5.57E-12 

2.40E-05 
** 1.48E-05 

2100 

0.24 

5.76E-06 

1.01 
2.61 E-1 0 

3.83E-05 
** 2.11E-05 

7.77E-05 
** 4.67E-05 

3439 
38381 

7.60E-10 1.38E-09 



Sr-90 
Tc-99 
cs-137 
Rn-222 
Ra-226 
Ra-228 
Th-228 
Th-230 
Th-232 
U-234 
U-235 
U-238 
Np-237 
Pu-238 

ilg 

CS x CSF 
'CS x CSF - Rn 

Hr for Excav 

Formula: CS x CSFx FY 
CS = soil conc 

Solid Waste Landfill 

soil conc CS x CSF 
1.58E+00 0 
7.54E-01 4.52E-13 
2.50E-01 5.00E-07 
1.55E+00 9.15E-06 
1.55E+00 1.86E-08 
2.56E+00 7.42E-06 
3.39E+00 1.90E-05 
1.23E+01 6.64E-10 
3.59E+00 9.33E-11 
9.70E+01 2.91 E-09 
9.93E+00 2.38E-06 
1.70E+02 8.67E-06 
3.51 E-01 1.51 E-07 
3.28E-01 9.18E-12 

4.73E-05 
** 3.81E-05 

2000 

CSF 

FY 

Risk Total 

lisk/yr per p 
0 

6.OE-13 
2.OE-06 
5.9E-06 
1.2E-08 
2.9E-06 
5.6E-06 
5.4E-11 
2.6E-11 
3.OE-11 
2.4E-07 
5.1 E-08 
4.3E-07 
2.8E-11 

0.23 

1.08E-05 

FY = fraction of yr exposed 

FY 
Risk Total 

Remediation Worker 
FY = hr for excav / 24 x 365- 
Assumes exposure at 1 m 

0.96 
4.89E-10 

Pubic Exposure 
Exposure at 1000 ft (304.8 m) 
Public exposure will be 24 hr/d for 

total of days excavation occcurs 
FY = hr for excav/2080 

Table CAI-30 Direct Radiation Risks using HEAST External Exposure CSFs 
Alternative 6 

Excavation Soil Concentrations 

Dose Reduction Factor = 0.0000108 

Lime Sludge Pond 

soil conc 
0.84 
1.05 
0.17 
1.56 
1.56 
1.80 
1.54 
8.38 
1.07 
6.18 
0.44 
7.47 
0.32 
0.20 

CS x CSF 
0 

6.30E-13 
3.36E-07 
9.22E-06 
1.87E-08 
5.22 E-06 
8.62E-06 
4.53E-10 
2.78E-11 
1.85E-10 
1.04E-07 
3.81 E-07 
1.39E-07 
5.57E-12 

2.40E-05 
** 1.48E-05 

2397 

0.27 

6.58E-06 

1.15 
2.98E-10 

S. Fieldllnact. Flyash 

soil conc 
1.36 
0.90 
0.24 
2.92 
2.92 
1.66 
1.70 
4.26 
1.53 

30.19 
18.46 
32.30 
0.30 
0.04 

CS x CSF 
0 

5.40E-13 
4.74E-07 
1.72E-05 
3.50E-08 
4.80E-06 
9.54E-06 
2.30E-10 
3.98E-11 
9.06E-10 
4.4 3 E-06 
1.65E-06 
1.29E-07 
1.12E-12 

3.83E-05 
** 2.11E-05 

3536 

0.40 

1.55E-05 

1.70 
7.01 E-10 

Active Flyash 

soil conc 

NA 
NA 

0.96 

5.24 
5.24 
4.34 
5.79 
5.72 
3.87 
8.90 
4.72 
6.91 
0.45 
0.12 

CS x CSF 
0 
0 
0 

3.09E-05 
6.29E-08 
1.26E-05 
3.24E-05 
3.09E-10 
1.01 E-10 
2.67E-10 
1.13E-06 
3.52E-07 
1.94E-07 
3.44E-12 

7.77E-05 
** 4.67E-05 

1818 

0.21 

1.61 E-05 

0.87 
7.3 1 E-1 C 





FEMP-OU02-6 FINAL 
March 1, 1995 

LIST OF TABLES 

Table - .  Title - 
c.111-1 Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Lime Sludge Pond 

with Federal Ownership: Expanded Trespasser Via Inhalation of Gases and Particulates . . . . C-111-1 

c .III-2 Summary of Intake Quantitation (chemicals) Alternative 2 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . . . . . . . . . . C-111-2 

C.111-3 Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Lime Sludge Pond 
with Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . . . C-111-4 

c . III-4 Summary of Intake Quantitation (chemicals) Alternative 2 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . . . C-IIIJ 

C ,111-5 Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and Particulates . . . C-111-7 

Summary of Intake Quantitation (chemicals) Alternative 2 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products 

C :III-6 
. . . . . . . . . . . . C-111-8 

C . 111-7 Summary .of Intake and Risk Quantitation (radionuclides) Alternative 2 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer'(Adu1t) Via.Ingestion of Meat Products . . . . . . . . C-111-10 

C.III-8 Summary of Intake Quantitation (chemicals) Alternative 2 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult)'Via Ingestion of Dairy Products 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products 

. . . . . . . . . . . . C-111-11 

. . . . . . . C-111-13 

c.111-10 Summary of Intake Quantitation (chemicals) Alternative 2 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . . . . . C-III-14 

c.111-11 Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . C-111-16 

C.III- 12 Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . C-III-17 

C .III- 13 Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . . . . . . C-111-19 

C .HI- 14 Summary of Intake Quantitation (chemicals) Alternative 2 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . . C-111-20 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and Particulates . . . C-111-22 

C .III-15 

C.111-16 Summary of Intake Quantitation (chemicals) Alternative 2 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . C-111-25 

Summary of Intake Quantitation (chemicals) Alternative 2 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion 'of Dairy Products . . . . . . . . . . . . C-111-26 

. . . . . . . . . . . . C-111-23 

C .III- 17 

C.111-18 

FER\CRU2FS\TDO\LSTTAB.NEW\February 17. 1995 3:43pm 1 



FEMP-OU02-6 FINAL 
March 1. 1995 

LIST OF TABLES 
(Continued) 

C.111-19 

c . III-20 

c . III-2 1 

c .III-22 

C .III-23 

C .HI-24 

C .III-25 

C.m-26 

. C.II1-27 

C.m-28 

C.m-29 

C .III-30 

C.III-31 

C.III-32 

c .m-33 

C : In-34 

c .m-35 

C.III-36 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . C-111-28 

Summary of Intake Quantitation (chemicals) Alternative 2 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-111-29 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . C-111-31 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: Expanded Trespasser Via Incidental Ingestion of SoillSediment . . ... . . . . . . . . C-111-32 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: Expanded Trespasser Via Incidental Ingestion of SoillSediment . . . . . . . C-111-34 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: Expanded Trespasser Via Dermal Contact with SoillSediment . . . . . . . . . . . . C-III-35 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: Expanded Trespasser Via Inhalation of gases and Particulates . . . . . . . C-111-37 

Summary of Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with Federal 
Ownership: Expanded Trespasser Via External Radiation . . . . . . . . . . . . . . . . . . . . . . . C-III-38 

Summary of Risk Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . . . . . . . . . . C-111-39 

Summary of Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . . . . . . . . . . . C-III-41 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime. Sludge Pond with. Federal 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . . . C-111-42 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Adult) Via Inhalation of gases and Particulates . . . C-111-44 

Summary of Intake Quantitation (chemicals) Alternative 3 .Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-45 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . C-111-47 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . . . . . C-III-48 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . C-III-50 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . :. . . . . . C-III-51 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . C-111-53 

ii 



C.111-37 

C. 111-38 

C.111-39 

c ,11140 

c .I114 1 

c .I1142 

C.III-43 

C . III-44 

C.III-46 

FEMP-OU02-6 FINAL 
March 1,  1995 

LIST OF TABLES 
(Continued) 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . ,. . . C-111-54 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . . . . . . C-In-56 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . . C-111-57 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and Particulates . . . C-111-59 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . C-111-62 

. . . . . . . . . . . . C-III-60 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . . C-ILI-63 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . C-111-65 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-111-66 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: OfFProperty Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . C-III-68 

C JII-47 Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Adult) Via Drinking Water . . . . . . . . . . . . . . . . . . . C-III-69 

C.III-48 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . . . C-111-72 

. . . . . . . C-111-71 

c.III-49 

C.III-50 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and Particulates . . . C-111-74 

C.III-51 Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . . . . C-111-75 

C.m-52 Summary of Intake and Risk Quantitation (radionuclides)' Alternative 3 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . C-111-77 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . C-HI-80 

d.III-53 
. . . . . . . . . . . . C-III-78 

c.III-54 

FER\CRUZFS\TDO\LSITAB.NEW\February 17, 1995 3:43pm iii 



FEMP-OU02-6 FINAL 
March 1. 1995 

LIST OF TABLES 
(Continued) 

C.II1-55 

C.111-56 

C. 111-57 

C.111-58 

C.111-59 ' 

C . III-60 

C.III-61 

C . 111-62 

C . III-63 

CiIII-64 

C . III-65 

C.111-66 

C.III-67 

C.III-68 

C .III-69 

C.III-70 - 

C.II1-71 

C.III-72 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . . . . . C-III-81 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . C-111-83 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: OR-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . . . C-111-84 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . . C-III-87 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and Particulates . . . C-111-89 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . . C-111-90 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . C-III-92 

. . . . . . . C-111-86 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . , . . . . . C-111-95 

. . . . . . . . . . . . C-111-93 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . . C-111-96 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . C-111-98 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: On-Property Perched Groundwater User Via Incidental Ingestion of Soil . C-111-99 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: On-Property Perched Groundwater User Via Ingestion of Drinking Water C-III-100 

Summary o f  Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: On-Property Perched Groundwater User Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-III- 10 1 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: On-Property Perched Groundwater User Via Ingestion of Meat Products . . . . . C-III-102 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: On-Property Perched Groundwater User Via Ingestion of Meat Products C-111-104 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: On-Property Perched Groundwater User Via Ingestion of Dairy Products . . . . C-ID-105 

FER\CRU2FS\,TDO\LSTJA8fNEW\February 17. 1995 3:43pm iv 
: h" c. :t-r# :$, <. , _ . .  



FEMP-OU02-6 FINAL 
March 1. 1995 

C ,111-73 

C .HI-74 

C.111-75 

C ,111-76 

C .III-77 

C.III-78 

C . III-79 

C .III-8 1 

LIST OF TABLES 
(Continued) 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: On-Property . Perched Groundwater User Via Ingestion of Dairy Products C-111-107 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: On-Property Perched Groundwater User Via Ingestion of Vegetables and Fruit . C-111-108 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: On-Property Perched Groundwater User Via Ingestion Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .I. . . . . . . . . . . . . C-111-110 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: On-Property .Perched Groundwater User Via External Radiation . . . . . C-111-111 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Incidental ingestion of 
Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-111-112 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Drinking Water Ingestion . . . . C-111-113 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Drinking 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-111-115 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: On-Property RME 'Resident Farmer (Adult) Via Dermal Contact while Bathing . C-III-116 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-111-118 

C.111-82 Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Meat Products . . . C-111-119 

C.III-83 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership:. On-Property RME Resident Farmer (Adult) Via Ingestion of Meat 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-III-121 

C.,III-84 Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Dairy Products . . C-111-122 

C.III-85 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Dairy 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-111-124 

C.III-86 Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-125 

C . 111-87 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond 
with Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Vegetables 
and Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-111-127 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via External Radiation . . . C-III-128 

1 C.III-88 

FER\CRUZFS\TDO\LSTTAB.NEW\Fcbruary 17. I995 3:43prn V 



FEMP-OU02y6 FINAL 
March I ,  1995 

LIST OF TABLES 
(Continued) 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: On-Property Farmer (Child) Via Incidental Ingestion of Soil . . . . . . . . C-111-129 

C.III-89 

C .III-90 

C . III-9 1 

C . III-92 

C . III-93 

c .In-94 

C. 111-95 

C.III-96 

C .III-97 

C . In-98 

C . III-99 

c .III- 100 

c .III-IO 1 

c. 111- 102 

C . III- 103 

C .UI- 104 

C .ID- 105 

C .III-106 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: On-Property Farmer (Child) Via Drinking Water Ingestion . :. . . . . . . . . . . C-111-130 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: On-Property Farmer (Child) Via Ingestion of Drinking Water . . . . . . . C-111-132 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: On-Property Farmer (Child) Via Dermal Contact while Bathing . . : . . . . . . . C-III-133 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: On-Property Farmer (Child) Via Inhalation of Gases and Particulates . . C-111-135 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-136 

Summary of Intake and Risk Quantitation (radionuclides) Alternative. 3 Lime Sludge Pond with 
Private Ownership: On-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . C-III-138 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . . C-111-139 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: On-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . C-III-141 

Summary of Intake Quantitation (chemicals) Alternative 3 Lime Sludge Pond with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-III-142 

4 
' 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: On-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . C-III-144 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Lime Sludge Pond with 
Private Ownership: On-Property Farmer (Child) Via External Radiation . . . . . . . . . . . . . C-111-145 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: Expanded Trespasser Via Incidental Ingestion of SoillSediment . . . . . . . . . . . C-III-146 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: Expanded Trespasser Via Incident Ingestion of Soil/Sediment . . . . . . . C-UI-148 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: Expanded Trespasser Via Dermal Contact with Soil/Sediment . . . . . . . . . . . C-111-149 

Summary of Intake and Risk Quantitation (radionuclides), Alternat.ive 6 Lime Sludge Pond with 
Federal Ownership:. Expanded Trespasser Via.Inhalation of Gases and Particulates . . . . . . C-LII-151 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: Expanded Trespasser Via External Radiation . . . . . . . . . . . . . . . . . C-III-152 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . .-. . . . . . . C-III-153 

4 
EER\:\CRUM&\T O\LSlTAB.NEW\February 17. 1995 3:43pm vi ... . .:, . . ._ i r. .I .$ , .'. 



C . III- 107 

c .III-108 

C . III-109 

c.111-1 10 

C.III-111 

c.111-112 

C.III-113 

(2.111-1 14 

C.III-116 

C.III-117 

C.III-118 

C.111-119 

c .III-120 

c .HI- 12 1 

c.m-122 

C .HI- 123 

C.111-124 

FEMP-OU02-6 FINAL 
March 1, 1995 

LIST OF TABLES 
(Continued) 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . . . . . C-111-155 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . . C-111-156 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and Particulates . . C-111-158 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . , . . . . . , . . . . C-111-159 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products -. . . . . . . C-111-161 

' 

Summary of Intake Quantitation (chem'icals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . . . . C-111-162 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits 

. . . . . . C-111-164 

. . . . . . . C-111-165 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . C-111-167 

Summary of'Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . . C-III-168 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . . . . . C-III-170 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . C-111-171 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and Particulates . . C-III-173 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . C-III-174 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . C-111-176 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . C-111-177 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . C-111-179 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-III-180 . .  

FER\CRU2FS\TDO\LSlTAB. N EWFcbruary 17. I995 3:43pm vii 



I '  

C .III- 125 

C.111- I26 

C .III- 127 

C. HI- 128 

C. 111- 129 

C.111- 130 

C .In-1 3 1 

C.III-132 

C . In- 133 

C .III- 134 

C . 111- 135 

C . HI- 1 36 

C .III- 137 

C .HI- 138 

C .III- 139 

C .III-140 

C .IH- 14 1 

C.III-142 

FEMP-OU02-6 FINAL 
March 1. 1995 

LIST OF TABLES 
(Continued) 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . C-111-182 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . . . . . . . . . C-111-183 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . . . . . C-111-185 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . . C-III-186 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and Particulates . . C-111-188 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Pcoducts . . . . . . . . . . . . C-111-189 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . C-111-191 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . . . . C-111-192 . 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . C-111-194 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . . . . C-111-195 . 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . C-111-197 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . . C-111-198 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . C-III-201 

. . . . . . C-111-200 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and Particulates . . C-III-203 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime.Sludge Pond ,with Private . 
_ I  

Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products '. . . . . . . . . . . -. C-111-204 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . C-III-206 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . C-III-207 

FER\CRUZFS\TDO\LSlTAB.NEW\February 17. 1995 3,43pm viii 



C.111-143 

C.111-144 

C .HI- 145 

C.111-146 

C .III- 147 

C .III- 148 

C .III- 149 

C.111-150 

C.111-151 

C.111- 152 

C .III- 1 53 

C .III-154 

C .III- 155 

C .III-156 

C .III-157 

C .III- 158 

C .III- 159 

LIST OF TABLES 
(Continued) 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . .  C-111-209 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . .  C-111-210 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . .  C-111-211 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership:- On-Property Perched Groundwater User Via Incidental Ingestion of Soil C-111-2 12 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: On-Property Perched Groundwater User Via Ingestion of Drinking Water C-111-2 13 

Summary of Intake and Risk Quantitation (radionuclides) Alternative ,6 Lime Sludge Pond with 
Private Ownership: On-Property Perched Groundwater User Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-2 14 

> 

Summary of Intake Quantitation (chemicals) ,Alternative 6 Lime Sludge Pond with Private 
Ownership: On-Property Perched Groundwater User Via Ingestion of Meat Products . . . . .  C-111-215 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: On-Property Perched Groundwater User Via Ingestion of Meat Products C-111-2 17 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: On-Property Perched Groundwater User Via Ingestion'of Dairy Products . . . .  C-111-218 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: On-Property Perched Groundwater User Via Ingestion of Dairy Products C-111-220 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: On-Property Perched Groundwater User Via Ingestion of Vegetables and Fruits C-111-22 1 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: On-Property Perched Groundwater User Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-223 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: On-Property Perched Groundwater User Via External Radiation . . . . .  C-HI-224 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Incidental Ingestion of 
Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-225 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Drinking Water Ingestion . . . .  C-III-226 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Drinking 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-228 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Dermal Contact while Bathing . C-111-229 

FER\CRU2FS\TDO\LSTTAB. NEW\February 17. 1995 3:43pm ix 



FEMP-OU02-6 FINAL 
March 1 ,  1995 

LIST OF TABLES 
. (Continued) 

C.111-160 

C.III- 16 1 

C . III- 162 

C .HI- 163 

C .III- 164 

C .HI- 165 

C.III-166 

C .III- 167 

C . III- 168 

C .a- 169 

C.III-170 

C.III-171 

C .III- 172 

C.III-173 

C .III-l74 

C . In175 

C . III- 176 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-23 1 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion Of Meat Products . . .  C-111-232 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Meat 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-234 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Dairy Products . . C-III-235 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Dairy 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-237 

Summary of Intake. Quantitation (chemica1s)'Alternative 6 Lime Sludge Pond with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-III-238 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: On-Propew RME Resident Farmer (Adult) Via Ingestion of Vegetables 
andFruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-240 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via External Radiation . . .  C-III-241 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: On-Property Farmer (Child) Via Incidental Ingestion of Soil . . . . . . . .  C-III-242 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private . 
Ownership: On-Property Farmer (Child) Via Drinking. Water Ingestion . . . . . . . . . . . . .  C-111-243 u 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge-Pond with 
Private Ownership: On-Property Farmer (Child) Via Ingestion of Drinking Water . . . . . . .  C-III-245 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: On-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . .  C-III-247 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: On-Property Farmer (Child) Via Inhalation of Gases and Particulates . . C-III-248 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . .  C-III-249 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: On-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . .  C-111-251 

Summary of Intake Quantitation (chemicals) Alternative 6 Lime Sludge Pond with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . .  C-III-252 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: On-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . .  C-111-254 

FER\CRU2FS\TDO\LSlTAB.NEW\February 17. 1995 3:43pm X 



\ 

_. . 

C.111-177 

C .III-178 

C .HI- 179 

C .HI- 180 

C .III- 18 1 

C .HI- 182 

C .HI- 183 

C .HI- 184 

C.III- 185 

C .HI-1 86 

C .III- 187 

C .III- 188 

C .III- 189 

C .III- 190 

C .III- 19 1 

C .In- 192 

C .III- 193 

C .HI- 194 

FEMP-OU02-6 FINAL 
March 1, 1995 

LIST OF TABLES 
(Continued) 

Summary of Intake Quantitation (chemicals) Alternatiie 6 Lime Sludge Pond with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . .. . . . . C-111-255 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: On-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . C-111-257 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Lime Sludge Pond with 
Private Ownership: On-Property Farmer (Child) Via External Radiation . . . . . . . . . . . . . C-111-258 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Solid Waste Landfill with 
Federal Ownership: Expanded Trespasser Via Inhalation of Gases and Particulates . . . . . . C-111-260' 

Summary of Intake Quantitation (chemicals) Alternative 2 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . . . . . . . . . C-111-261 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . . . . . C-111-263 

Summary of Intake Quantitation (chemicals) Alternative 2 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . . C-111-264 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and Particulates . . C-111-266 

Summary of Intake Quantitation (chemicals) Alter.native 2 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . .. . . C-III-267 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . C-111-269 

Summary of Intake Quantitation (chemicals) Alternative 2 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . . . ' .  C-III-270 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . '. . . . . C-111-272 

~ 

Summary of Intake Quantitation (chemicals) Alternative 2 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . . .. . C-III-273 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . C-III-275 

Summary of Intake Quantitation (chemicals) Alternative 2 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . . C-111-276 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . . . . . C-111-278 

Summary of Intake Quantitation (chemicals) Alternative 2 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . C-111-279 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and Particulates . . C-111-281 

FER\CRUZFS\TDO\LSTTAB.NEW\February 17. 1995 3:43pm xi 



C .HI- 195 

C .Lu- 196 

C .III- 197 

C.III- 198 

C .III- 199 

c . III-200 

c ,111-20 1 

c . 111-202 

C . Lu-203 

C .III-204 

. C.III-205 

C .III-206 

C . 111-207 

C .III-208 

C.III-209 

c. In-2 10 

c .m-211 

c .m-212 

FEMP-OU02-6 FINAL 
March 1, 1995 

LIST OF TABLES 
(Continued) 

Summary of Intake Quantitation (chemicals) Alternative 2 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-282 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . C-III-284 

Summary of Intake Quantitation (chemicals) Alternative 2 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . C-1II-287 

Summary of Intake Quantitation (chemicals) Alternative 2 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) via  Ingestion of Vegetables and Fruits . . . . . . . . C-III-288 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . C-111-290 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: Expanded Trespasser Via Incidental Ingestion of Soil/Sediment . . . . . . . . . . . C-111-291 

. . . . . . . . . . . C-III-285 

S u m m a j  of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill with 
Federal Ownership: Expanded Trespasser Via Incidental Ingestion of SoillSediment . . . . . . C-III-293 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: Expanded Trespasser Via Dermal Contact with SoiVSediment 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: Expanded Trespasser Via Inhalation of Particulates . . . . . . . . . . . . . . . . . . C-IIIi296 

. . . . . . . . . . . C-III-294 

Summary of Intake.and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill with 
Federal Ownership: Expanded Trespasser Via Inhalation of Gases and Particulates . . . . . . C-III-298 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill with 
Federal Ownership: Expanded Trespasser Via External Radiation . . . . . . . . . . . . . . . . C-III-299 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . . . . . C-III-302 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . . C-111-303 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal. 
Ownership: Off-Property Farmer (Adult) Via Inhalation of Particulates . . . . . . . . . . . . C-III-305 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and Particulates . . C-III-307 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-308 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . , . . . . C-III-310 

FER\CRU2FS\TDO\LSlTAB: N EW\Feb~ary 17. 1995 3:43pm xii 



FEMP-OU02-6 FINAL 
March 1, 1995 

B LIST OF 'TABLES 
(Continued) 

C .III-2 13 Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste 'Landfill with Federal 
0wne;ship: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . . . . C-111-311 

C .III-2 14 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . C-111-313 

C.111-215 Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-111-3 16 

. . . . . . . C-111-314 

C .III-2 16 

C .III-2 17 Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . . C-111-317 

C .III-2 18 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
. . .  with Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . . C-I11319 

C .III-2 19 Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . C-111-320 

c .III-220 Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Inhalation of Particulates . . . . . . . . . . . 1 . C-111-321 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Gases and 
Particulates . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-111-323 

' 

c .III-222 

C .In-223 

C . 111-224 

C.III-225 

C.111-226 

C .III-227 

C .III-228 

C.111-229 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Inhalation Ingestion of Meat Products . . . . . C-111-324 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . C-111-325 , 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Inhalation Ingestion of Dairy Products . . . . . C-111-326 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . C-111-328 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Inhalation Ingestion of Vegetables and Fruit . . C-HI-329 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and 
Fruit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-331 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . . . . . . . . . C-111-332 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . . C-111-368 

... 
FER\CRU2FS\TDO\LSTTAB.NEW\February 17. 1995 3:43pm X l l l  



FEMP-OU02-6 FINAL 
March 1, 1995 

LIST OF TABLES 
(Continued) 0 

I 

C.111-230 

C.III-231 

C . III-232 

C.111-233 

C.111-234 

C .III-235 
. .  

C.III-236 

C.m-237 

c .111-238 

C.III-239 

C .III-240 

C . III-24 1 

C .III-242a 

C . 111-242b 

C1III-243a 

C.III-243b 

C .III-244a 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill w i p  Private 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . .  C-111-369 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Adult) Via Inhalation of Particulates . . . . . . . . . . . . .  C-111-371 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-373 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . . .  C-111-374 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . .  C-111-376 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . . . .  C-III-377 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . .  C-III-379 

Summary of Intake Quantitation (chemicals)? Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-382 

. . . . . . .  C-111-380 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . .  C-III-383 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . .  C-111-385 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . .  C-111-386 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Fanner (Child) Via Inhalation of Particulates . . . . . . . . . . . . .  C-111-388 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-III-390 

Summary-'of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . .  C-In-391 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . .  C-IJI-393 

. . . . . . . . . . .  
Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products C-111-394 



B 
FEMP-OU02-6 FINAL 

March 1, 1995 

LIST OF TABLES 
(Continued) 

C .III-244b Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . , . C-111-396 

C . III-245 Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) Via Ingestion o f  
Vegetables' and Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-111-397 

C.111-246 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-111-399 

C .III-247 Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Incidental Ingestion of Soil . . . . . C-111-400 

C .III-248 Summary o f  Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: On-Property Perched Groundwater User Via Incidental Ingestion o f  
Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-402 

C.111-249 Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Dermal Contact with Soil . . . . . . C-III-403 

C.111-250 Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Drinking Water 'Ingestion . . . . . . C-111-405 

C.111-25 1 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: On-Property Perched Groundwater User Via Ingestion of Drinking 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-407 

Summary o f  Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Dermal Contact While Bathing . . . C-111-408 

Summary of  Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Inhalation of Particulates . . . . . . C-111-410 

Summary o f  Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: On-Property Perched Groundwater User Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-111-412 

C.111-252 
B 

C.111-253 ' 

C.111-254 

C.111-255 Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Ingestion o f  Meat Products . . , . . C-111-413 

C.III-256 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: On-Property Perched Groundwater User Via Ingestion of Meat 
Products . . . . . . . . . . . . . . . . . . I. . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . C-111-415 

C.III-257 Summary o f  Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Ingestion of Dairy Products . . . . C-111-416 

C.111-258 Summary o f  Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: On-Property Perched Groundwater User Via Ingestion of Dairy 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-III-4 18 

C.111-259 Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Ingestion of Vegetables and Fruits C-III-4 19 B 

FER\CRU2FS\TDO\LSTTAB. NEWFebruary 17. 1995 3:43pm xv 



FEMP-OU02-6 FINAL 
March 1. 1995 

LIST OF TABLES 
(Continued) 

C.III-260 

C.111-261 

C.III-262 

C .III-263 

C.111-264 

C.IlI-265 

C .III-266 

C . III-267 

C.III-268 

C .III-269 

C.111-270 

C.111-271 

C.II1-272 

C . UI-27 3 

C.III-274 

C.111-275 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill with 
Private Ownership: On-Property Perched Groundwater User Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-421 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill with 
Private Ownership: On-Property Perched Groundwater User Via External Radiation . . . . .  C-111-422 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Incidental Ingestion of Soil . . .  C-111-423 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Incidental Ingestion of 
Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-425 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Dermal Contact with Soil . . . .  C-111-426 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Drinking Water Ingestion . . . .  C-111-428 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Drinking 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Dermal Contact While Bathing 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Inhalation of Particulates . . .  

- 
. C-III-430 

. c-111-431 

. C-111-433 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Federal Ownership: On-Property RME Resident Farmer (Adult) Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  C-III-435 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Meat Products . . .  C-111-436 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Meat ProductC-111-438 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Dairy Products 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Dairy 

. . C-111-439 

Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  C-a-441 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-442 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Vegetables 
andFruits C-111-444 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



6 6 4 6  
FEMP-OU02-6 FINAL 

March 1,  1995 

LIST OF TABLES 
(Continued) 

C ,111-276 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Federal Ownership: On-Property RME Resident Farmer (Adult) Via External Radiation C-111-445 

C ,111-277 

C.111-278 

C.111-279 

C.111-280 

C.111-281 

C.111-282 

C. III-283 

C .III-284 D 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Incidental Ingestion of Soil . . . . . . . . . . . . C-111-446 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Incidental Ingestion of Soil . . . . C-111-448 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Dermal Contact with Soil . . . . . . . . . . . . . C-111-449 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . . C-111-452 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . . C-111-454 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Dermal Contact While Bathing . '. . . . . . . . . C-111-455 

Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Inhalation of Particulates. . . . . . . . . . . . . . C-111-457 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and 
Particulates :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .' C-III-459 

C .III-285 ' Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . .. . . . . . . . . . . C-III-460 

C. 111-286 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . C-111-462 

C.111-287 Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . C-111-463 

C. 111-288 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . C-111-465 

C.III-289 Summary of Intake Quantitation (chemicals) Alternative 3 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-111-466 

C.II1-290 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-468 

C.III-291 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via External Radiation . . . . . . . . . C-III-469 

C .III-292 

) C.111-293 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Expanded Trespasser Via Incidental Ingestion of Soil/Sediment . . . . . . . . . . . C-III-470 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: Expanded Trespasser Via Incidental Ingestion of Soil/Sediment . . . C-111-472 

FER\CRUZFS\TDO\LSlTAB.NEW\February 17. 1995 3:43pm xvii 



FEMP-OU02-6 FINAL 
March I .  1995 

LIST OF TABLES 
(Continued) 

C . HI-294 Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Expanded Trespasser Via Dermal Contact with SoillSediment . . . . . . . . . . . C-111-473 

C . III-295 Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Expanded Trespasser Via Inhalation of Particulates . . . . . . . . . . . . . . . . . . C-III-475 

C.111-296 Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: Expanded Trespasser Via Inhalation of Gases and Particulates . . . C-111-477 

C . III-297 Summary of Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Expanded Trespasser Via External Radiation . . . . . . . . . . . . . . . . . . . . . . C-111-478 

C.III-298 

C.III-299 

C . III-300 

C.III-30 1 

C.III-302 

C.IH-303 

C ,111-304 

C.III-305 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . . . . . . . . . C-III-479 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . . C-111-481 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid. Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact While Bathing . . . . . . . . . . C-111-482 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Inhalation of Particulates ... . .. ._._ . .. ._ .. . . . . . C-III484 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . C-111-486 4 
Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-487 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal-Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . C-ITI-489 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . . . . . C-III-490 

C.III-306 Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste' Landfill 
with Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . C-111-492 

C . HI-307 ' Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . . . . . C-111-493 

C. III-308 Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-495 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion 

C.III-309 
. . . . . . . . . . . . . C-lII-496 

C.III-310 Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . . . C-111-498 

Summary of Intake and Risk Quantitation (chemicals) Alternative 6 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Child) Via ,Dermal Contact while Bathing . . . . . . C-III-499 

C.III-311 

FER\CRUZFS\TDO\!SFAB NEW\February 17. 1995 3 43pm xviii 
, I ? *  L I Z  

- -~ 



* 

C.111-3 12 

C .HI-3 13 

C .I113 14 

C .I113 15 

C .I113 16 

C.111-3 17 

C .III-3 18 

C.III-319 

C.111-320 

C.111-321 

C . III-322 

C .III-323 

C.III-324 

C.111-325 

C.III-326 

C.111-327 

C .III-328 

C.111-329 

FEMP-OU02-6 FINAL 
March 1. 1995 

LIST OF TABLES 
(Continued) 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Inhalation of Particulates . . . . . . . . . . . . . I C-111-502 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill with 
Federal Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and Particulates . . C-111-504 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-505 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . . C-111-508 

. . . . C-111-507 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . C-111-510 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-III-5 11 

Summary of Intake Quantitation (radionuclides) Alternative 6 Solid Waste 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-111-513 

Landfill with Federal 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . . . . . . . . . C-111-514. . 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property, Farmer (Adult) Via Ingestion of Drinking Water . . . . C-111-516 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . . C-111-517 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Adult) Via Inhalation of Particulates . . , . . . . . . . . . . . C-111-519 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . C-III-521 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-522 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . C-111-524 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership:,Off-Property -Farmer-(Adult) Via Ingestion of Dairy Products . . . . . . . . . . . . C-111-525 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . C-111-527 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . . . . . C-HI-528 

FER\CRU2FS\TDO\LSTTAB.NEW\February 17. 1995 3:43pm xix 



FEMP-OU02-6 FINAL 
March 1. 1995 

C .III-330 

C.111-33 1 

C.111-332 

C. 111-333 

C .HI-334 

C . III-335 

C .I117336 

C. 111-3 3 7 

C.III-338 

C .III-339 

C.III-340 

C .HI-34 1 

C.III-342 

C.III-343 

C.II1-344 

c.III-345 

C.III-346 

LIST OF TABLES 
(Continued) 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-530 

Summary of Intake Quantitation (chemicals) .Alternative 6.Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . .  C-111-531 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . . .  C-111-533 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . .  C-111-534 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Inhalation of Particulates . . . . . . . . . . . . . .  C-111-536 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-538 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . .  . . . . . . . . .  C-111-539 

Summary of Intake and Risk. Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . .  C-111-541 . 

. .  
Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . .  C-111-542 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . .  C-III-544 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . .  C-III-545 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-In-547 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Incidental Ingestion of Soil . . . . .  C-In-548 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: On-Property Perched Groundwater User Via Incidental Ingestion of 
Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-III-550 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Dermal Contact with Soil . . . . . .  C-III-551 

Summary of Risk Characterization (chemicals) Solid Waste Landfill with Private Ownership: 
On-Property Perched Groundwater User Via Drinking Water Ingestion . . . . . . . . . . . . . .  C-111-553 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: On-Property Perched Groundwater User Via Ingestion of Drinking 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-554 

FER\CRyZFS\TD?\L$FAB.NEW\February 17. 1992 3:43prn xx ........... 



FEMP-OU02-6 FINAL 
March 1, 1995 

LIST OF TABLES 
(Continued) 

C.111-347 

C .III-348 

'C .ID349 

C .III-350 

C.111-351 

C.111-352 

C ,111-353 

C .III-354 

C . I113 55 

C .I119 5 6 

C .III-357 

C.111-358 

C .I119 5 9 

C.111-360 

C . III-36 1 

C .HI-362 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Dermal Contact while Bathing 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Inhalation of Particulates . . . . . . .  C-111-557 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: On-Property Perched Groundwater User Via Inhalation of Gases and 

. . .  C-111-555 

Particulates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-559 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Ingestion of Meat Products . . . . .  C-111-560 

Summary of Intake and Risk Quantitation (radionuclides) AlternatiLe 6 Solid Waste Landfill 
with Private Ownership: On-Property Perched Groundwater User Via Ingestion of Meat 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-562 

Summary of In,take Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Ingestion of Dairy Products . . . . .  C-111-563 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: On-Property Perched Groundwater User Via Ingestion of Dairy 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-565 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: On-Property Perched Groundwater User Via Ingestion of Vegetables and Fruits . C-HI-566 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: On-Property Perched Groundwater User Via Ingestion of Vegetables 
and Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-568 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: On-Property Perched Groundwater User Via External Radiation . . .  C-111-569 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Incidental Ingestion of Soil . . .  C-111-570 

Summary of Inhke and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: On-Property RME Resident Farmer' (Adult) Via Incidental Ingestion 
of Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-572 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Dermal Contact with Soil 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Drinking Water Ingestion . . . .  C-111-575 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid -Waste Landfill 
with Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Drinking 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-III-577 

. . . .  C-111-573 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Dermal Contact while Bathing . C-111-578 

FER\CRUZFS\TDO\LSITAB.NEW\February 17. 1995 3:43pm xxi 



FEMP-OU02-6 FINAL 
March 1, 1995 

LIST OF TABLES 
(Continued) 

C .III-363 

C.UI-364 

C.111-365 

(2.111-366 

C.111-367 

C . III-368 

C.111-369 

C.III-370 

C.III-371 

C . III-372 

C .In-373 

c .III-374 

c.III-375 

C.III-376 

C.111-377 

C.III-378 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Inhalation of Particulates . . . . .  C-111-580 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: On-Property RME Resident Farmer (Adult) Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-582 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Meat Products . . .  C-111-583 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Meat 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-III-585 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: On-Property RME resident Farmer (Adult) Via Ingestion of Dairy Products . . .  C-III-586 . 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Dairy 
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-III-588 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Federal 
Ownership: On-Property RME' Resident Farmer (Adult) Via Ingestion-of Vegetables-and- 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-III-589 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Vegetables 
and Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-591 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Federal Ownership: On-Property RME Resident Farmer (Adult) Via External Radiation . C-III-592 . 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Incidental Ingestion of Soil . . . . . . . . . . . .  C-III-593 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Incidental Ingestion of Soil . . . . .  C-III-595 

. 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Dermal Contact with Soil . . . . . . . . . . . . .  C-III-596 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . .  C-III-598 

Summary of Intake and Risk Quantitation [radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . . .  C-III-600 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . .  C-111-601 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Inhalation of Particulates . . . . . . . . . . . . .  

. .  . , . . .  ./ ; ,~, . .  .: ., ~. .; . 'k : .' 
FER\CRU2FS\TDO\aTTAB,NEW\February 17. 199s 3:43pm xxii 

C-III-603 



! - 6 6 4 6  
FEMP-OU02-6 FINAL 

March 1, 1995 

C.111-379 

C .III-380 

C ,111-38 1 

C.111-382 

C.111-383 

C .111-3 84 

C.111-385 

C . 111-386 

C .III-387 

C .In-388 

C .III-389 

C.111-390 

(2.111-391 

C.111-392 

C .III-393 

C.111-394 

C.III-395 

C .HI-396 

LIST OF TABLES 
(Continued) 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-605 

Summary bf Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . .  C-111-606 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . .  C-111-608 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . .  C-111-609 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . .  C-111-61 I 

Summary of Intake Quantitation (chemicals) Alternative 6 Solid Waste Landfill with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . .  C-111-612 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-6 14 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Solid Waste Landfill 
with Private Ownership: Off-Property Farmer (Child) Via External Radiation . . . . . . . . . .  C-111-615 

Summary of Intake Quantitation (chemicals) Alternative 2 South Field. Area with Federal 
Ownership: Expanded Trespasser Via Incidental Ingestion of Soil/Sediment . . . . . . . . . . . .  C-111-616 

' Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 South Field Area 
with Federal Ownership: Expanded Trespasser Via Incidental Ingestion of Soil/Sediment . . .  C-111-618 

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Expanded Trespasser Via Dermal.Contact with SoillSediment . . . . . . . . . . . .  C-111-619 

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Expanded Trespasser Via Inhalation of Particulates . . . . . . . . . . . . . . . . . .  C-111-621 

Summary of Intake and Risk Quantitation (radionuclides) Alternative -2 South Field Area with 
Federal Ownership: Expanded Trespasser Via Inhalation of Gases and Particulates . . . . . . .  C-111-623 

Summary of Risk Quantitation (radionuclides) Alternative 2 South Field Area with Federal 
Ownership: Expanded Trespasser Via External Radiation . . . . . . . . . . . . . . . . . . . . . .  C-111-624 

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . . . . . . . . .  C-111-625 

Summary of Intake and Risk Quantitation-(radionuclides) Alternative 2 South Field Area with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . . . . . .  C-111-627 

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . .  C-111-628 

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Inhalation of Particulates . . . . . . . . . . . .  : . C-111-630 

FER\CRUZFS\TDO\LSTTAB.NEW\February 17. 1995 3:43pm xxiii 

,iX 7, ,i ".;.,.;',,; ,$.;;;;. j). 
'_I *. i. 1.1 



FEMP-OU02-6 FINAL 
March 1. 1995 

LIST OF TABLES 
(Continued) 

C.111-397 

C.111-398 

C .III-399 

C.III-400 

C.III-401 

c .III-402 

C.III-403 

C . III-404 

C.III-405 

C .III-406 

C .I11407 

C .III-408 

C.III-409 

c . III-4 10 

, C.III-411 

c.III-412 

C.III-4 13 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 South Field Area with 
Federal Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and Particulates . . C-111-632 

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Off-Properjl Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . . .  C-111-633 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 South Field Area with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . .  C-111-635 

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion o f  Dairy Products . . . . . . . . . . . .  C-111-636 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 South Field Area with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . .  C-HI-638 

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . . . .  C-III-639 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 South Field Area 
with Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-641 

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . .  C-111-642 

Summary of Intake .and Risk Quantitation (radionuclides) Alternative 2 South Field Area 
with Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . 

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . .  

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Inhalation of Particulates . . . . . . . . . . .  

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 South Field Area 
with Federal Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . .  

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 South Field Area 
with Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . 

. .  

. .  

c-111-644 4 
C-III-645 

C-111-647 

C-III-649 

C-III-650 

C-111-652 

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . .  C-111-653 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 South Field Area 
with Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Diary,Products . . .  C-111-655 

Summary of Intake Quantitation (chemicals) Alternative 2 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . .  C-111-656 

... t 
FER\CRUZFS\TDO\LS~AB.NEW\Febmary 17. 1995 3:43pm xxiv 

. . I  



C .I114 14 

C .I114 15 

C.III-4 16 

C . III-4 17 

C .I114 18 

C .III-4 19 

c .I11420 

C .III-42 1 

c .I11422 

C.III-423 

C.III-424 

C .I11425 

C .III-426 

C .I11427 

C.III-428 

- C.III-429 

C.III-430 

FEMP-OU02-6 FINAL 
March 1. 1995 

LIST OF TABLES 
(Continued) 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 South Field Area 
with Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-658 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: Expanded Trespasser Via Incidental Ingestion of Soil/Sediment . . . . . . . . . . .  C-111-659 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area 
with Federal Ownership: Expanded Trespasser Via Incidental Ingestion of SoillSediment . . .  C-111-661 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: Expanded Trespasser Via Dermal Contact with Soil/Sediment . . . . . . . . . . .  C-111-662 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: Expanded Trespasser Via Inhalation of Gases and Particulates . . . . . . . . . . .  C-111-664 

Summary of Intake and Risk Quantitation (chemicals) Alternative 3 South Field Area with 
Federal Ownership: Expanded Trespasser Via Inhalation of Gases and Particulates . . . . . .  C-111-666 

Summary of Risk Quantitation (radionuclides) Alternative 3 South Field Area with Federal 
Ownership: Expanded Trespasser Via External Radiation . . . . . . . . . . . . . . . . . . . . . .  C-111-667 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . . . . . . . . .  C-111-668 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area 
with Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . .  C-111-670 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . .  C-111-671 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: Off-Property Farmer Via Inhalation of Particulates . . . . . . . . . . . . . . . . . .  C-111-673 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area 
with Federal Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-675 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . . .  C-111-676 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area 
with Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . .  C-111-678 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . . . .  C-111-679 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area 
with Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . .  C-111-681 

Summary of Intake Quantietion (chemicals) Alternative 3 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . . . .  C-111-682 

FER\CRU2FS\TDO\LS'lTAB.NEW\February 17. 1995 3:43prn xxv 



FEMP-OU02-6 FINAL 
March I .  1995 

LIST OF TABLES 
(Continued) 

C .I1143 I 

C JII-432 

C .I11433 

C.III-434 

C. 111-435 

C .III-436 

C.III-437 

C m-438 

c.III-439 

C .III-440 

C .I1144 1 

C .III-442 

c m-443 

C .III-444 

C.III-445 

C.III-446 

C .III-447 

C I I - 4 4 8  

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area 
with Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-684 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . .  C-111-685 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area 
with Federal Ownership: Off-Property Farmer (Child) Via Ingestion Drinking Water . . . . .  C-111-687 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . .  C-111-688 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Inhalation of Particulates . . . . . . . . . . . . .  C-UI-690 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area 
with Federal Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and 
Particulates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-692 

Summary of Intake Quantitation (chemicals)-Alternative 3 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . .  C-111-693 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area 
with Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products 

Summary of Intake and Risk Quantitation (chemicals) Alternative 3 South Field Area with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . .  : . . . .  C-III-696 

. . . .  4 C-III-695 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Diary Products . . . . . . .  C-111-698 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . .  C-111-699 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . .  C-111-701 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . . . . . . . . .  C-III-702 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . . . . .  C-III-704 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . .  C-III-705@ 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Private Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and Particulates . . C-111-707 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . . .  C-111-708 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . .  C-111-710 

xxvi 



I 

FEMP-OU02-6 FINAL 
March 1. 1995 

LIST OF TABLES 
(Continued) 

C .I11449 Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . . . . C-111-711 

C.III-450 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area 
with Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Diary Products . . . . C-111-713 ' 

C.III-45 1 Summary of Intake Quantitation (chemicals) Alte'rnative 3 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . . . . C-111-714 

C .I11452 

C .III-453 

C .I11454 

C.III-455 

C.III-456 

C .I1145 8 

C .III-459 

C .I11460 

C.III-461 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Private Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . C-111-716 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestjon . . . . . . . . . . . . . C-111-717 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Private Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . . . . . C-111-719 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . C-111-720 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Private Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and Particulates . . C-111-722 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-723 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Private Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . C-111-725 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products 

1 

. . . . . . . . . . . C-111-726 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Private Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . C-111-728 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-111-729 

C.III-462 Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Private Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . C-111-731 

C .I11463 Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Incidental Ingestion of Soil . . . C-111-732 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Incidental Ingestion of 
Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ClIII-734 

C.III-464 

C.111-465 Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Dermal Contact with Soil . . . . C-111-735 

C.111-466 Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Drinking Water Ingestion . . . . C-111-737 

FER\CRU~FS\TDO\LSTTAB.NEW\F~~N~~~ 17, 1995 3:43pm xxvii 



FEMP-OU02-6 FINAL 
March 1. 1995 

LIST OF TABLES 
(Continued) 

C . 111-467 

C .111-468(a) 

C .III-468(b) 

C.III469 

C . III-470 

C.III-471 

C.III-472 

c.m-473 

c.III-474 

c.III-475 

C.III-476 

c.m-477 

C.III-478 

c.m-479 

C.m-480 

C.III-481 

Summary of Intake and Risk Quantitation (radionuclides), Alternative 3 South Field Area with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Drinking 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-739 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Dermal Contact while Bathing . C-111-740 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Inhalation of Gases and 
Particulates C-111-742 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Meat Products . . .  C-111-743 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Meat 
Products C-111-745 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Dairy Products 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area 
with Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Dairy 

. . C-111-746 

Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-748 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Federal 
Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Vegetables and 
Fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-111-749 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via Ingestion of Vegetables 
and Fruits C-111-751 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Federal Ownership: On-Property RME Resident Farmer (Adult) Via External Radiation 

Ownership: On-Property Farmer (Child) Via Incidental Ingestion of Soil 

. . .  C-III-752 

Summary of Intake Quantitation (chemicals) Alternative 3 South Fieid Area with Private 
. . . . . . . . . . . .  C-III-753 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Federal Ownership: On-Property Farmer (Child) Via Incidental Ingestion of Soil 

Ownership: On-Property Farmer (Child) Via Dermal Contact with Soil 

Ownership: On-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . .  C-III-758 

Private Ownership: On-Property Farmer (Child) Via Ingestion of Drinking Water . . . . . . .  C-111-760 

. . . . . . .  C-III-755 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
. . . . . . . . . . . . .  C-III-756 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . .  C-III-761' 

FER\CRUPFS\TDOU~AB.NEW\February 17. 1995 3:43pm xxviii :. .i -: ,,: p :. :,:. . 
b . '  . . . .  :_. . .  



. i  6 4 6  

C ,111-482 

C .I11483 

C .I11484 

C.III-485 

C . III-486 

C.III-487 

C .III-488 

C .III-489 

C.111-490 

C .III-49 1 

C JII-492 

C .I11493 

C.III-494 

C.III-495 

C.III-496 

C.III-497 

C.111-498 

C.III-499 

FEMP-OU02-6 FINAL 
1 March 1 ,  1995 

LIST OF TABLES 
(Continued) 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Private Ownership: On-Property Farmer (Child) Via Inhalation of Gases and Particulates . . C-111-763 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-764 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Private Ownership: On-Property Farmer (Child) Via Ingestion of Meat Products 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . : . . . . . . C-111-767 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Private Ownership: On-Property Farmer (Child) Via Ingestion of Meat Products 

Summary of Intake Quantitation (chemicals) Alternative 3 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . .. . . . . . C-111-770 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with 
Private Ownership: On-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . C-111-772 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 South Field Area with . 
Private Ownership: On-Property Farmer (Child) Via External Radiation . . . . . . . . . . . . . C-111-773 

. . . . . . . C-111-766 

. . . . . . . C-111-769 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: Expanded Trespasser Via Incidental Ingestion of Soil/Sediment . . . . . . . . . . . C-111-774 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 South Field Area with 
Federal Ownership: Expanded Trespasser Via Incidental Ingestion of Soil/Sediment . . . . . . C-111-776 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: Expanded Trespasser Via Dermal Contact with Soil/Sediment . . . . . . . . . . . C-111-777 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: Expanded Trespasser Via Inhalation of Gases and Particulates . . . . . . . . . . . C-111-779 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 South Field Area 
with Federal Ownership: Expanded Trespasser Via Inhalation of Gases and Particulates . . . C-111-781 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 South Field Area with 
Federal Ownership: Expanded Trespasser Via External Radiation . . . . . . . . . . . . . . . . . C-IU-782 

, 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . . . . . . . . . C-111-783 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 South Field Area with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . . . . . C-111-785 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via DermaPContact while Bathing . . . . . . . . . . C-III-786 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Inhalation of Particulates . . . . . . . . . . . . . C-111-788 

b 

FER\CRU2FS\TDO\LSTTAB.NEW\February 17, 1995 3:43pm xxix 



C. 111-500 

C .III-50 I 

C.111-502 

C . III-503 

C . III-504 

C.111-505 

C . III-506 

C .III-507 

C .III-508 

C .III-509 

C.111-5 10 

C.111-511 

C JII-5 12 

C .IIId 13 

C .HI-5 14 

C.III-515 ‘. 

C.III-516 

C . 111-5 17 

FEMP-OU02-6 FINAL 
March 1, 1995 

LIST OF TABLES 
(Continued) 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 South Field Area with 
Federal Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and Particulates . . C-111-790 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-791 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 South Field Area 
with Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . C-111-793 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area .with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . . . . C-111-794 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 South Field Area 
with Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . C-III-796 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . . . . C-III-797 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . . . . . C-111-799 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . C4I-800 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . . . . . . . . . . C-111-802 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area. with Federal 
Ownership: Off-Property Farmer (Child) Via Dermal Contact While Bathing . . . . . . . . . . C-III-803 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field-Area with Federal 
Ownership: Off-Property Farmer (Child) Via Inhalation of Particulates . . . . . . . . . . . . . C-111-805 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and Particulates . . . . . . . C-In-807 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . C-III-808 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . C-III-810 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . C-111-811 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-III-814 

. . . . . .’ . . . . . C-III-813 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-111-816 



P * 6 6 4 6  

C.111-518 

C.111-519 

C .III-520 

C XI-52 1 

C.111-522 

C .III-523 

C.111-524 

C.111-525 

C.III-526 

C.111-527 

C .III-528 

C .III-529 

C.III-530 

C.III-531 

C. 111-532 

c.III-533 

C .III-5 3 4 

C . 111-535 

FEMP-OU02-6 FINAL 
March 1. 1995 

LIST OF TABLES 
(Continued) 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . . . . . . . . C-111-817 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . . . . . . . . . . C-111-813 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . . C-111-820 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and Particulates . . . . . . . C-In-822 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-823 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-825 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . . . . C-111-826 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits 

. . . . . . . . . . . C-111-828 

. . . . . . . C-In-829 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area ,with Private 
Ownership: Off-Property Fanner (Adult) Via Ingestion of Vegetables and Fruits . . . , . . . C-In-830 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . . C-111-832 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . . . . . . . . . . C-111-834 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . C-111-835 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and Particulates . . . . . . . C-III-837 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-838 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . C-In-840 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . , . . . . C-111-841 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . C-III-843 

FER\CRUZFS\TDO\LSlTAB.NEW\February 17. 1995 3:43pm xxxi 



FEMP-OU02-6 FINAL 
March 1, 1995 

C . In536 

c .III-537 

C .III-538 

C .IH-539 

C.III-540 

C.111-541 

C.III-542 

c .m-543 

C.111-544 

C.111-545 

C.III-546 

c .m-547 

C.m-548 

C.III-549 

C.III-550 

C.III-551 
, -  

C.III-552 

c .m-553 

LIST OF TABLES 
(Continued) 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-111-844 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-111-846 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via Incidental Ingestion of Soil . . . . . . . . C-111-847 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via Incidental Ingestion of Soil . . . . . . . . C-111-849 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via Dermal Contact with Soil . . . . . . . . . C-111-850 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via Drinking Water Ingestion . . . . . . . . . C-111-852 * 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via Ingestion of Drinking Water . . . . . . . C-111-854 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via Dermal Contact while Bathing . . . . . . C-111-855 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via Inhalation of Gases and Particulates . . C-111-857 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via Ingestion of Meat Product . . . . . . . . C-III-858 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via Ingestion of Meat Products . . . . . . . . C-III-860 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via Ingestion of Dairy Products . . . . . . . C-111-861 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via Ingestion of Dairy Products . . . . . . . . C-III-863 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via Ingestion of Vegetables and Fruits . . . C-III-864 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via Ingestion of Vegetables and Fruits . . . C-111-866 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Federal 
Ownership: On-Property RME Resident (Adult) Via External Radiation . . . . . . . . . . . . . C-Lu-867 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Incidental Ingestion of Soil . . . . . . . . . . . . C-III-868 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Incidental Ingestion of Soil . . . . . . . . . . . . C-HI-870 

FER\CRUZFS\TDO\LS'K'AB.NEW\February 17. 1995 3:43prn xxxii . 2.. J!.',*c.<t;:..; ': 
. \..- >. i -:-? ,. t . ' 

. Q,Q,cFA: A?& 



FEMP-OU02-6 FINAL 
March 1, 1995 . 

LIST OF TABLES 
(Continued) 

C .III-554 Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
O'wnership: On-Property Farmer (Child) Via Dermal Contact with Soil . . . . . . . . . . . . . C-111-871 

C .III-555 Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: On-Pr,operty Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . . C-III-873 

C .III-556 Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Drinking Water . . . . . . . . . . . C-111-875 

C XI-557 Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . C-111-876 

C .III-558 Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Inhalation of Gases and Particulates . . . . . . . C-111-878 

C .IIId 5 9 Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Meat Products . : . . . . . . . . . . C-111-879 

C.111-560 Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-881 

C .III-56 1 Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via' Ingestion of Dairy Products . . . . . . . . . . . . C-111-882 

C.111-563 

C.111-564 

C .III-565 

C.III-566 

C .III-567 

C. III-568 

C.III-569 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . . C-III-884 

Summary of Intake Quantitation (chemicals) Alternative 6 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Ingestion Vegetables and Fruits . . . . . . . . . . C-III-885 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-111-887 

Summary of Intake Quantitation (radionuclides) Alternative 6 South Field Area with Private 
Ownership: On-Property Farmer (Child) Via External Radiation 

Summary of Intake Quantitation (radionuclides) Alternative 6 Disposal Cell with Federal 
Ownership: Expanded Trespasser Via Inhalation of Gases and Particulates . . . . . . . . . . . C-111-889 

. . . . . . . . . . . . . . . . . C-III-888 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion . . . . . . . . . . . . . C-111-890 

Summary of Intake Quantitation (radionuclides) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer(Adu1t) Via Ingestion of Drinking Water . . . . . . . . . . . . C-III-892 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . . . C-III-893 

' 

C.111-570 Summary of Intake Quantitation (radionuclides) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer(Adu1t) Via Inhalation of Gases and Particulates . . . . . . . C-111-895 

C .III-57 1 a Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-896 B 

FER\CRUZFS\TDO\LSlTAB.NEW\February 17, 1995 3:43pm xxxiii 



FEMP-OU02-6 FINAL 
. March 1. 1995 

LIST OF TABLES 
(Continued) 

C.111-57 1 b 

C .III-572 

C .I11473 

C. 111-574 

C .III-575 

C.III-576 

C .III-577 

C .III-578 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer(Adu1t) Via Ingestion of Meat Products . . . . . . . C-111-898 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . . . . C-IIf-899 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer(Adult) Via Ingestion of Dairy Products . . . . . . . C-111-901 

Summary of Risk Characterization (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetable and Fruits . . . . . . . . C-111-902 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer(Adu1t) Via Ingestion of Vegetables and Fruits . . . C-111-904 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell 
Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . . . . . . C-111-905 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water- . . . . . . C-111-907 

with Federal 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . C-111-908 

4 
C.111-579 Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 

Federal Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and Particulates . . C-III-910 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-911 

C . 111-5 80 

C .III-58 1 Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . C-111-913 

C. III-582 Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell kith, Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . C-III-914 

C.III-583 Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . C-ID-916 

C .LII-584 Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-III-917 

C.III-585 Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . C-III-919 

C.III-586 Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Expanded Trespasser Via Inhalation of Gases and Particulates . . . . . . C-III-920 

. .  

C.III-587 Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Adult) Via Drinking Water Ingestion , . . . . . . . . . . . . C-III-921 

C . III-5 88 Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Drinking Water . . . . . . C-111-923 

xxxiv 



C.111-589 

C .III-590 

C.111-591 

C.111-592 

C . 111-593 

C . 111-5 94 

C.111-595 

C.111-596 

c.III-597 

C .III-598 

C .III-599 

C .IIIdOO 

C . 111-60 1 

C . III-602 

C .III-603 

C .III-604 

C .III-605 

C n 6 0 6  

t *  !I 6 6 4 6  
FEMP-OU02-6 FINAL 

March 1,  1995 

LIST OF TABLES 
(Continued) 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Adult) Via Dermal Contact while Bathing . . . . . . . . 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Adult) Via Inhalation of Gases and Particulates 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products . . . . . . . . . . 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Meat Products 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell wi$ Federal 

. . . . . 

. .  C-111-924 

C-111-926 

C-111-927 

C-111-929 

Ownership: Off-Property Farmer (Adult) Via Ingestion of Dairy Products . . . . . . . . . . . C-111-930 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Adult) Via'Ingestion of Dairy Products . . . . . . C-111-932 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and Fruits . . . . . . . C-111-933 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Adult) Via Ingestion of Vegetables and EMUS935 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Child) Via Drinking Water Ingestion . . . . . . . . C-111-936 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Drinking Water . . . . . . . C-III-938 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Child) Via Dermal Contact while Bathing . . . . . . . . . . C-111-939 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Child) Via Inhalation of Gases and Particulates . . C-111-94 1 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . . . . . . C-111-942 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Meat Products . . . . . . . C-111-944 

Summary of Intake Quantitation (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy Products . . . . . . . . . . . C-111-945 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Dairy-Products . . . . . . . C-111-947 

Summary of Risk Characterization (chemicals) Alternative 6 Disposal Cell with Federal 
Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . . . . . . C-III-948 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 Disposal Cell with 
Federal Ownership: Off-Property Farmer (Child) Via Ingestion of Vegetables and Fruits . . . C-111-950 

FER\CRUZFS\TDO\LSlTAB.NEW\February 17. 1995 3:43pm xxxv 



I FEMP-OU02-6 FINAL 
March 1, 1995 

LIST OF TABLES 
(Continued) 

The following attachment contains the detailed residual risk calculations for the remedial alternatives 

evaluated in this feasibility study risk Assessment. This attachment contains all the equations and 

parameters used for the quantification of exposure and subsequent risk per exposure pathway. The 

exposure equations and the parameters used in the exposure models are summarized in Section C.3.0 of 

this report. The RAWPA (DOE 1992) is the primary sources for these values; other values were used 

in accordance with EPA and/or DOE guidance. 

The primary exposure media considered for residual risk evaluation are groundwater, air, and soil. 

Exposure to sediments are included in the group detailing soil exposure pathways. Exposure to surface 

water is not a viable pathway to potential Operable Unit 2 receptors (see Section C.2.0) and is therefore 

not included in the following attachments. The development of concentration terms for air, groundwater, 

and soil is provided in Section C.5.2. These concentrations were used to quantify intake. Food pathway 

source terms were quantified using the equations presented in Section C.5.2 of this report. The following 

attachment contains the detailed residual risk calculations for the remedial alternatives evaluated in this 

feasibility study risk assessment. This attachment contains all the equations and parameters used for the 

quantification of exposure and subsequent risk per exposure pathway. The exposure equations and 

parameters used in the exposure models are summarized in Section C.3.0 of this report. The RAWPA 

(DOE 1992) is the primary sources for these values; other values were used in accordance with EPA 

and/or DOE guidance. 

4 

I 

The primary exposure media considered for residual risk evaluation are groundwater, air, and soil. 

Exposers to sediments are included in the group detailing soil exposure pathways. Exposure to surface 

water is not viable pathway to potential Operable Unit 2 receptors (see Section C.2.0) and is therefore 

not included in the following attachments. The development of concentration terms for air, groundwater, 

and soil is provided in Section C.5.2. These concentrations were used to quantify intake. Food pathway 

sources terms were quantified using the equations presented in Section C.5.2 of this report. 
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Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 
Lime Sludge Pond with Federal Ownership: Expanded Trespasser 

Via Inhalation of Gases and Particulates 

Intake Equation = CAXEFaXEDaXIRXETa + CAXEFc EDcXIRXETc 

IP 
EFa 
EFc 
EDa 
EDc 
ETa 
ETc 
CA 

Inhalation rate of gases 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration 
Exposure duration 
Exposure time (adult) 
Exposure time (child) 
Concentration of radionuclides in air 

0.83 m3/hour 
40 daystyear 

110 daystyear 
32 Year 
12 Year 
1 hourlday 
2 houriday 

(see table below) /. 

NA 
NA 
NA 
NA 
NA 

2.4E-07 
NA 
NA 
NA 
NA 

-4?3Z+lOa 
urn 
urns +Id 
UZW+Zd 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ILCR 
(u nitle ss) 

CDI c y  
CadionucEdes ( p a )  (Pa)- 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4 NA 

7.7E-04 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

1.9E-11 
2.9E-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
2.4E-08 

IA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  ~ 

5.9E- 15 

5.9E- 15 - 1 ILCR Summation - 



1R 
EP 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

8 Table CMI-2 
Summary of Intake Quantitation (chemicak) Akanative 2 

Lime Sludge Pond with Fedaal Ownaship: Off-Roperty Farma (Adult) 
Via I)rinking,Wata Ingestion 

Ingestion rate a- ,rounhuatcr (RAGS, 1989) 
exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (li6ctime) 
Average time for nan-carcimgens (ED0 x365) 
Concentration of chemicals in groundwter 

- 
B W X A T  

Compound Conccntration Units 

antimony 
arsenic 
beryllium 
uranium- tblal 
benzo(a)pymne 
carkamle . 
a r d o r -  1254 
arodor-U6O 
dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Rcfcrcnccr 

2 U h y  
350 daystyear 
70 Ycar 
70 Ycar 
70 t g  

25550 days 
2 s s a  days 

Compound Concentntion Units 

NA NA m%l 
NA NA m%l 
NA NA m%l 
NA NA mgll 
NA NA man 
NA NA m%l 
NA NA m%l 
NA NA m%l 

NA m%l 
NA msn ' 

NA NA m%l 
NA NA m%l 
NA NA m%l 
NA NA m%l 
NA NA man 

NA 
NA 



Table C.III-2 (motioned) 
Summary of Risk Characterization (chemicals) 

Lime sludge Pond with Federal Oarnership: Off-Property Farmer (Malt) 
Drinking Water Ingestion 

I ILCR Calculation 
I CDI I CSF I ILCR 

vii 
I HQ Calculation 
I CDI 

3.00E-04 NA 
5.00E-03 ' NA 

bem(a)pyrene 
carbazole 
amclor-1254 
amclor-1260 
dieldrin 5.00E-05 NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

I 
I HQ Summation = 9.13E-Of 

arsenic 1 

beqllium 
uranium- total 
bem(a)pyrene 
carbazole 
amclor-1254 
amclor-1260 
dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7SE+00 
4.30E+00 

7.30E+00 
2.00E-02 
7.70E+00 
7.70E+00 
1.60E+OI 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I ILCR Summatioo = NA 
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Table CIII-3 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Drinking Water 

ntake Equation - - CwX E F X  EDn X F I X I R  

IR 
EF Exposure frequency 
EDn Exposure duration 
FI Fractional intake for radionuclides 
cw 

Ingestion rate of groundwater (RAGS, 1989) 

Concentration of radionuclides in groundwater 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

%+lad 
urn 
um+ld 
u?38+2d 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
LOE-05 
1.OE-05 
1.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 

2 Vday 
350 daysbear 
70 Year 

1 (Unitless) 
(see table below) 

CDI CSP ILCR 
tadionuclides ( p a )  ( P C i F  (unitless) 

%7+ld 
NP!237 + Id 

R%26+8d . 

R"222+4d 
Sr90+ld 

puvs 

R%28+ld 

T%9 
%+7d 
Th, 
%+lad 
u234 
"m+ld 
ups+24i 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.9E-01 
4.9E-01 
4.9E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E- 11 
1.3E-12 
SSE- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.8E- 12 
7.8E- 12 
9.8E- 12 

NA 
NA 
NA 
NA 
NA 
NA 

2.5E- 11 - I ILCR Summation - 

a 

a 

0 
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D A  
EF 
EDn 
EDC 
BW 
ATc 
ATn 
SA 

Table CJII -4 
Summary of Intake Quantitation (cheanicak) Alternative 2 

Lime Sludge Pond wah Federal Ownership: Off-Ropexty Farmer (Adult) 
Via Dermal Contact while Bathing 

E . D A X E P X E D X S A  
BW X AT 

Dermal ahcubed dose 
Exposure frequency 
Exposure dun tion for non-carcinogns 
Exposure dun tion for ta rcinqgenr 
Body weight 

A V C Q ~  time for nm-srcinogent (EDn x365) 
Skinrurhccara available forconact 

A V C Q ~  h e  for QrChgCUS O k h C )  

chcmia l  Coucsntmtions 

Compound D A  Units 

antimony 
arsenic 
beryllium 
unpium-local 

. bcnm(a)pyrcnc 
Q Ibe d e  
a rodor- 1254 
ardor-1260 
dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Rcfcrcnccr 

NA 
NA 
NA 

N A  
N A  
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
N A  
N A  

2.50E- 

QV mglcm2-Ly 
350 dayslyear 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 
uooo cm2 

Compound D A  Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.III-4 foootinoed\ 

Via Dc 

Summary of Risk k%arac&rization &hemicahi) 
Lime Shdge Pond with Federal h e r s h i p :  Off-Property Farmer (Adult) 

oal Cootactwhile Showering 
I ILCR Calculation 
I CDI I CSF I ILCR 

~~ ~ 

I HQ Calculation 
I CDI I RfD I HQ 

b m p u n d  
lntimony tNA 6.00E-05 NA 
IrSeJliC 
ieqllium 
iranium -total 
ieo?o(a)wene 
arbamle 
imclor- 1254 
imclor-1260 
iieldrin 
VA 
VA 
VA 
VA 
VA 
MA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I (mdkg-day) I (mdkg-day) I (umdess) 

I 
I HQ Snmmation = 5.25E-0 

2.85E-04 
5.W)E-03 

.I3 1.50E-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E-05 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.25E-D9 

NA 

N A 

b m p u n d  
lntimony tNA NA NA 

I (mp/kg-day)I (mdkg-day)-' I (umdess] 

IrSeniC 
leflium 
iranium - total 
i e m ( a ) w e n e  
arbamle 
imclor- 1254 
imclor - 1260 
lieldrin 
VA 
VA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.90E+00 
4.30E+00 

-13 NA 
NA 
2.22E-02 
1.03E+01 
1.03E+ 01 
1.78E+01 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Snmrmtioo = NA 



‘ntakc Equation 

IR 
EF 
.EDn 
ca 

Table C.m-5 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Inhalation of Gases and Particulates 

CaX EFX EDn X IR = 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

3.4E-09 

%2+1od NA 

uns+ld . NA 
uZM+z(i NA 

urn NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

FEMP-OU02-6 FINAL 

20 m3/day 
350 daysbear 
70 Year 

(see table below) 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E-03 

1.9E-11 
2.98-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
2.4E-08, 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.3E- 14 

I 
1.3E- 14 - I ILCR Summation - 

. .  
C-111-7 



IR 
PI 
EP 
EDn 
EDc 
Bw 
ATc 
ATn 
cs 

Table CJII-6 
Summary of Intake Quantitation (chemkak) Alternative2 

Lime Sludge Pond with Fedaal Ownaship: Off-Property Farmer (Aduh) 
Via Ingestion of Meat Products 

Ingestion ra te of meat 
Fraction ingested from contamimtcd SOUICC 

Exposure frequency 
Exposure dug tion for non-carcinogns 
E x p u r e  duration for Qrcinogenr 
Body weight 
Average time for tarcinogcns (lifetime) 
Average time for non-arcbogens (EDn x365) 
Conccntration of chcmicals in meat 

Cbemial Conssgtal ioos 

Compoud Concenhation [JnitP 

antimony 
arsenic 
beryllium . 
u p  nium - total 
benm(a)pyrrnc 
tarlazolc 
a rodor - I254 
ardor-I260 
dicldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

LO@-10 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.101 kg/day 
0.75 (Unitless) 
350 daystycar' 
70 Year 
70 Year 
70 kg 

25550 dayr 
2 5 5 3  dayr 

Compoud Concentration Units 

NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 
F 



Table CUI-6 (continued) 
Summary of Risk Charactkzation (chemicals) 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

I HQCalculafion 
I I CDI 

3.OE-04 NA 
5.OE-03 

.13 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

5.OE - 05 

- NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.5E-11 

I I I HQ Summation = 3.5E - 11 

I ILCR Calculation r I CDI I CSF I ILCR 
Compund 
antimnv INA NA NA 

I (mp/kg-day)l [mplkg-day)-' I [unitless) 

arsenic A 1.8E+00 

b e 4 i u m  uranium-total 1 - 1 3  
NA 4.3E+00 

benm(a)pyreue 7.3E+00 
carbazole 2.OE-02 
aroclor - 1254 7.7E+00 
amclor- 1260 7.7E+00 
dieldrin A 1.6E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I ILCR Somnution = NA 
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ntake Equation 

IR 
FI 
EF 
EDn 
Cf 

Table CIII-7 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

= CfX EFX EDn X FI X IR 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

'Ihup+lOd 
u234 
Um+ld 
~ m + ,  

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.OE-07 
1 .OE- 07 
1.OE-07 

NA 
NA 
NA 
'NA 
NA 
NA 

0.10 1 kg/day 
0.75 (Unitles) 
3% daysbear 
70 Year 

CDI CSF ILCR 
Radionuclides (pa) ( P C S P  (unitless) 

%7+ld 
NP237+ld 

R?126+8d 
R?228 + Id 
% 2 2 + 4 d  
srSO + Id 

%+7d 

pu, 

T% 

Th, 
- k Z + l O d  
urn 

"2x?+2d 
+id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.9E-04 
1.9E-04 
1.9E-04 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E-12 
5SE- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.OE- 15 
3.OE- 15 
3.7E- 15 

NA 
NA 
NA 
NA 
NA 
NA 

9.7E- 15 - I ILCR Summation - 

c-111-10 



1R 
FI 
EF 
EDn 
EDc 
Bw 
ATc 
ATn 
cs 

Table CJII -8 
Summary of Intake Quantitation (chemicab) Alternative2 

L i e  Sludge Pond with Federal Ownership: Off-Roperty Farmer (Adult) 
Via Ingestion of Dairy Roducts 

CSXEFXEDXPIXIR 
BW X AT 

Ingestion e te of da iry products 

Exposure frequency 
Fmctiop ingested from contmimted SOUFCC 

Exposure duetion for non-carcinop~ 
Exposure dum tion for ca rchogcnS 
Body weight 
Averap time forercinogens (littime) 
A w e @  time for om-carcinogens (EDn x365) 
Conccnte tion of chemicals inanimal products 

tiom 

Compound Coacntmtion Units 

antimony 
a nenic 
beryllium 
umnium-total 
bcnm(a)pyrcne 
carbazole 
ardor-I254 , 
ardor-I260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
N A  

NA 
NA 
N A  

3.6E-10 
N A  
N A  
N A  
N A  
NA 
NA 
N A  
N A  
N A  

- N A  
NA 
NA 

Rcfcrcoecr 

0.4 U&y 
0.75 (Unitless) 
350 daydyear 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days' 

Compound Concenha tion Units - 
NA N A  m%ke 
NA NA m%kg 
NA NA m%kg 
NA NA m%kg 
NA NA m%kg 
NA NA m%kg 
. NA NA m%kg 
NA NA m%kS 
NA NA m%ke 
NA NA m a g  
NA N A  mgks 
NA NA m%ke 
NA NA m a g  
NA NA m%kg 
NA N A  m& 

1 



Table C-III-8 (mntinaed) 
Summary of Risk C%arac&rization (themicals) 

Lime Sludge Pond with Pederal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Dairy Producta 

I HQCalculation 
I CDI 

NA NA 
NA NA 
NA NA 
NA NA 

I 
I I 

IHQ Summation = 4.9E-1 

I ILCR Calculation 
I CDI I CSF I ILCR 

7.7E+00 NA 
1.6E+01 NA 
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IR 
FI 
EF 
EDn 
CP 

Table CIII-9 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Dairy Products 

Cp X EFX EDn X FIX IR - - 

Ingestion rate ofdairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

-432+10d 
urn 
U B + l d  
uzlR+za 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.6E-07 
3.6E-07 
3.6E-07 

NA 
NA 
NA 
NA 
NA 
NA 

0.4 Vday 
0.75 (Unitless) 
350 daystyear 
70 Year 

CDI . CSF ILCR 
Radionuclides ( p a )  [pCi)-l (unitless) 

%7+ld 
NP?37+ld 
P%W 
%26+Rd 
RaUB+ld 
Rn222+dd 
%+ld 
TC, . 
' Ih228+7~ 
- k Y l  
Th23e+lod 
urn 
u23i3+2d 
"235 +Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.6E-03 
2.6E-03 
2.6E-03 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
LOE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E-I1 
1.3E- 11 
1.7E- 10 
I.6E- 11 
1.6E-I1 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA . 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 

4.2E- I4 
4.2E- 14 
5.3E- 14 

NA 

NA 
NA 
NA 
NA 

NA . 

I 
1.4E- 13 - I ILCR Summation - 
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IR 
PI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

Table CJII - 10 
Summary of Intake and R i k  Quantitation (chemicals) Alternative 2 

L i e  Sludge Pond with Fedaal Ownaship: Off-Property Farma (Adult) 
Via Ingestion of Vegdablei and Fruits 

E CSXEPXEDXFlXlR 
B W X A T  

Ingestion ra tc of fruits or vegch blca 
Fraction ingested from wntamimted SOUIU 
Exposure frequency 
Exposure duetion for non-carcinognr 
Exponrrc duetion for carcinogens 
Body weight 
Average time for carcinogens Oiktime) 
Avcragc time for om-carcinogens (EDn x365) 
Concentration of chemicals invcgclablcr 

Compoud Concentration IJnits 

antimony N A  m a g  
arsenic NA m a s  

m a g  
m a g  

beryllium NA 
uranium-total 4 . 9 ~ 4 8  
benm(a)pyrenc NA m a g  
cirbezolc N A  m a g  
a r d o r -  1254 N A  m a 8  
a r d o r -  1260 NA m a g  , 

dieldrin NA mas 
NA NA m%Lg 
NA NA mglLg 
NA N A  m a g  
NA NA m a g  
NA NA m a g  
NA NA m i m  
NA NA m%kg 

RcbrcnccP 

0.122 kg/&y 
1 (Unitless) 

' 350 daydycar 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compoud Concentcation Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8 



Table C.IlI-10 (continued) 
Summary of Risk Characterization (chemicals) 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

Compound 
antimony 

I HQCalculaiion ILCR Calculation 
CDI CSF ILCR 

[mplh-day) (mplkg-day)-' [unitless: 
NA NA * NA 

bedlium 
uranium-total 
benzo(a)pyrene 
carbarole 
amclor-1254 
amclor- 1260 
dieldrin 

3.OE-04 NA 
5.OE-03 

.11 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E-08 

I I HQ Snmmation = 2.7E-01 

arsenic 1.8E+00 
beqllium 4.3E+00 
uranium-total 2E-11 NA 
benzo(a)pyrene 7.3E+00 
carbamle 2.OE-02 
amclor-1254 7.7E+00 
amclor- 1260 7.7E+00 
dieldrin 1.6E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

I ILCR Summation = NI 

--I 
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IR 
FI 
EF 
EDn 
cv 

Table CXI-11 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

- - CvX EF X EDn X FI X IR 

Ingestion rate of fruits or vegetables 
Fraction ingested fromcontaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

%+lM 
urn 
UPZ+ld 
upS+zd 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.9E-05 
4.9E-05 
4.9E-05 

NA 
NA 
NA 
NA 
NA 
NA 

0.122 kg/day 
1 (Unitless) 

350 daysfyear 
70 Year 

CDI CSP ILCR 
( V C i )  ( V C i P  (unitless) Ladionuclides 

%7+ld 
NPrn+ld 
puus 
R?lm+Rd 

~ U ? + 4 d  

T% 
ThtZs+ld 
-%?a 
%+lOd 
urn 
u23s+ld 
Um+, 

R%28+1d 

%+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.5E-01 
1.5E-01 
1.5E-01 

NA 
NA 

- NA 
NA 
NA - 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.3E- 12 
2.3E- 12 
2.9E- 12 

NA 
NA 
NA 
NA 
NA 
NA 

7.6E- 12 - - I ILCR Summation 
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IR 
EP 
EDn 
EDc , 

Bw 
ATc 
ATn 
cs 

l’ablcC.IU-l2 
Summary of Intake Quantitation (chemicak) Ahernative2 

Lime Sludge Pond with Federal Ownaship: Off-Property Farmer (Child) 
Via Drinking Wata Ingestion 

Ingestion rate of groundwater (RAGS, 1989) 

Exposure dura tion for non-carcinogns 
exposure due tion for ca rcinogens 
Body weight 
Average time for cdrcimgenr. Oilctime) 
Averag time for nm-mrcinogcnr. (EDn x36S) 
Conccntra tion of chemicals in groundva ter 

Exposure IrequenLy 

X E D X E  
EW XAT 

Cbemiol C o ~ ~ ~ n t n t i g e L  

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
k n z o ( a ) p n e  
Cdrbazolc 
a rdor-  pS4 
ardor-I260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Rc$rcnccr 

NA 
NA 
NA 

1.COE-08 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 

1 vday 
350 & w e a r  

6 Year 
6 Year 

IS kg 
ZSS50 day 
2190 day, 

ComDouod Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table Cm-12 (continued) 
Summary of Risk Charactkatioo (hmicals) 

Lime Sfudge Pond with Pederrl Oarnetship: Off-Property Farmer (child) 
VU 

HQCalculation 
I CDI I RID I HQ 

intilpony 
arsenic 
Deqllium 
uranium - total 
benm(a)pyrene 
carbade 
amclor-1254 
amelor- 1260 
dieldrin 

2ompund I (mp/kg-day) I (mdk-day) I (unitless) 
INA 4.00E-04 NA 

3.00E-04 
5.00E-03 
3.00E-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.00E - OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.138-07 

I I HQ Summation = 2.13E-0' 

amclor - 1254 7.70E+00 NA 
amclor- 1260 7.70E+00 NA 
dieldrin 1.60E+01 NA 
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IR 
EF 
EDn 
FI 
cw 

Table C.m-13 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Drinking Water 

CwX EFX EDn X FI X IR - - 

Ingestion rate of groundwater(RAGS. 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

Th232+1od 
u734 
u235 +ld 
um+2d 

NA 
NA 
NA 
NA 
NA 
NA 

1 Vday 
350 daysfyear 

6 Year 
1 (Unitless) 

(see table below) 

NA pCi/l 
1.OE-05 pG/l 
1.OE-05 pG/l 
1.OE-05 pCin * 

NA p a  
NA pG/l 
NA pCin 
NA pG/l 
NA pG/l 
NA p a  

CDI CSF ILCR 
Radionuclides ( p a )  ( a1-l (unitless) 

NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 

2.1E-02 
2.1E-02 
2.1E-02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E-11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.4E- 13 
3.4E- 13 
4.2E-13 

NA 
NA 
NA 
NA 
NA 
NA 

1.1E- 12 - I ILCR Summation - 



I 

D A  
EP 
EDn 
EDc 
Bw 
ATc 
ATn 
SA 

P blc C.lU -14 
Summary of Intake Quaolaation (chanicab) Alternative 2 

Lime Sludge Pond with Fedaal Ownaship: Off-Ropexty Farmer (Child) 
Via Dermal Conlad while Balhmg 

D c r m l  absarbed dmc 

Exposure duration for non-carcinopns 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (liktime) 
Average time for nm-arcilmgcns (EDn ~36.5) 
Skinsurhccarca awilablc forwntwt 

Exposure frequency 

v 
BW X AT 

a v  mg/cm2-&y 
350 dayslyear 

6 Year 
6 Year 
IS kg 

25550 dap 

8000 em2 
2190 dap 

Compound DA Unita 

antimony 
arsenic 
beryllium 
ura nium- total 
bcnm(a)pyrcsc 
cartelale 
ardor-  US4 
ardor-U6O 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 

NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mglfm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 

2.SOE- IS mg/cm2- b y  

Compoud DA Unita 

NA NA mglcm2-Ly 
NA NA mg/cm’-&y 
NA NA mg/cm2-&y 
NA ’ NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm’-&y 
NA NA mgicm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 



v Table C.IIC-I4 (continued) 
Summary of Risk Characterization (chemicals) 

Lime Sludge Pond with Federal owckershio: Off-Property Farmer (Child) 

Compound 

HQ Calculation 
CDI RfD HQ 

(mpjkg-day) (mdkg-day) (unitless) 

arsenic 
beqllium 
uranium - to tal 
benm(a)pyreae 
carbazole 
amclor- 1254 
amclor- 1260 
dieldrin 

2.8SE-04 NA 
5.00E-03 NA 
1.50E-04 8.52E-09 
NA NA 
NA NA 
NA NA 
NA NA 
4.50E-05 NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I 
I HQ Summation = 8.52E-O! 

- -  
m a t  Contactkhile ~ t h i n g  

I ILCR Calculation I CDI I CSF I ILCR 
:ompound I (mn/kg-day)I (mg/kg-day)-' I (unitless' 

,menic 
ieqllium 
iranium - total 
beaao(a)pyrene 
arbazole 
Imclor- 1254 
Imclor- 1260 
lieldrin 

OE-13 

1.90E+00 
4.30E+00 
NA 
NA 
2.22E-02 
1.03E+01 
1.03E+ 01 
1.78E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = Ni 
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IR 
EF 
EDn 
Ca 

Table CJII-15 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Inhalation of Gases and Particulates 

CaX EFX EDn X IR - - 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

NA pCi/n? 
NA p a n ?  
NA pWn? 
NA p a r d  
NA p a n ?  

NA pWn? 
NA pWm' 
NA p a n ?  
NA pCi/n? 

3.4E-09 pWi/nt' 

WV+lOd 
urn 
"735 +M 
u,+2A 

NA 
NA 
NA 

. NA 
NA 
NA 

12 m3/day 
350 dayshear 

6 Year 
(see table below) 

NA pCS/i/nr' 
NA pWm' 
NA p a n ?  
NA p a n ?  
NA pWn? 
NA p a n ?  
NA pWm' 
NA pWn? 

. NA p a r d  
NA pWrd 

CDI csq ILCR 
(Pa) foci)- (unitless) . Ladionuclides 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.6E-05 

1.9E- 11 
2.9E-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.6E- 16 

NA . 

I ILCR Summation = 6.6E- 16 

t .  .. ' 
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Table CJIII-16 
Summary of Intake Quantitation (chemicak) Alternaive2 

Lime Sludge Pond with Fedaal Ownaship: Off-Property Farmer (Child) 
Via Ingestion of Meat Produets 

IR 
FI 
EF 
EDn 
EDc 
Bw 
ATc 
ATn 
cs  

Ingestion tate of meat 
Fnction ingested from mnfamimtcd souxc 
Exposure frcquenfy 
Exposure dutation for non-carcinogens 
Exposure dun tion for carcincgens 
Body weight 
Averag~ time for carcinogens O k t h c )  
Avenge time for nan-carcinogens (EDn x365) 
Concentta tion of chemicals in meat 

Cbcmial Conccntatiag- 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
utanium-total 
bcnm(a)pyrcnc 
a rk3 mle 
ardor-U54 
a r d o r -  U60 
dieldrin 

NA 
NA 
N A  
N A  
NA 
N A  
NA 

0.039 kdday 
0.75 (Unitless) 
353 days‘year 

6 Year 
6 Year 

15 kg 
25550 dap 
2190 days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
N A  
NA 
NA 
NA 
NA 
NA 
NA 



Table CUI-16 (continued) 
Summary of Risk Characterization (chemicals) 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Products 

I HQ CalculaCon 
RfD 

ILCR Calculation 
CDI CSF ILCR 

CompJund [mdkg-day) [mdkg-day)-’ [udlless) 
antimony NA NA NA 
arsenic 
beqilium 
uranium - total 
benm(a)pyrene 
carbazole 
amclor-1254 
amclor- 1260 
dieldrin 

’ 

I 

I ILCR Summation = NA 

1.8E+00 
4.3E+00 

73E+00 

7.7E+00 
7.7E+00 

NA 

2.OE-02 

1.6E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-NA 

I 



Table C.III-17 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Products 

Intake Equation 

IR 
FI 
EF 
EDn 
Cf 

CfX EF X EDn X FI X IR - - 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

%32+1Od 
urn 
UZS+ld 
"m+u 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1 .OE -07 
1.OE-07 
1 .OE- 07 

NA 
NA 
NA 
NA 
NA 
NA 

0.039 kg/day 
0.75 (Unitless) 
350 daystyear 

6 Year 

CDI CSF ILCR . . 
ladionuchdes (Pa) (pCi)-' (unitless) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.lE-06 
6.1E-06 
6.1E-06 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.8E- 17 
9.8E- 17 
1.2E- 16 \ 

NA 
NA 
NA 
NA 
NA 

. NA 

3.2E- 16 - I ILCR Summation - 

C-111-25 



IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
AT0 
cs 

Table CJII - 18 
Summary of Intake Quantitation (chemicak) Alternative 2 

Lime Sludge Pond with Fedaal Ownaship: Off-Ropexty Farmer (Child) 
Via Ingestion of Dairy Products 

Ingestion etc ofdairyprodwts 
Fectwn ingested irom contaminated soum 
Exposure frequency 
Exposure d u e  tion for non-carchops 
Exposure duetion for carcinogens 
Body weight 
Averagr. time for carcinogens (libtime) 
Aveep time for ncm-carcinogens (ED0 ~ 3 6 5 )  
Conccntetion of chemicals inanimal prodwts 

XED- 
BW X AT 

Cbemiol  C o m n t a t i o m  

Compound Conccntetion [Jnits 

antimony NA m a 8  
arsenic NA m a g  
beryllium NA m a g  
uenium-total 3.6E-10 m a l 7  
bcnm(a)pytene NA m a g  
carbazole N A  m a s  
a r d o r  - 1254 NA m a 8  
ardor-lZ6O N A  mg/Lg 
dieldrin N A  m a 8  

NA NA mg/Lg 
NA NA m a l 3  
NA N A  m o l !  
NA NA m o g  
NA NA m o B  
NA NA m& 
NA NA m & b  

0.9 Vchy 
0.75 (Unitless) 
350 damear 

6 Year 
6 Year 
1s kg 

25550 days 
2190 days 

Compound Conccnte tion Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

'NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

, 



Table C-III-18 (continued) 
Summary of Risk Characterization (chemicals) 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

Compound 
antimony 

HQ Calculation 
CDI RfD HQ 

(m&-day) (mdh-day) (uuitless] 
NA 4.OE-04 NA 

I 

I HQ Summation = 5.2E-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.2E-W 6E- 

3.OE-04 
5.OE - 03 

.11 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE - 05 

I ILCR Calculation 
I CSF I ILCR 

1.8E+00 
4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I ILCR Summation = NA 
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ntake Equation 

IR 
FI 
EF 
EDn 
CP 

Table C-III- 19 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairp Products 

- - Cp X EFX EDn X FIX IR 

Ingestion rate of dairy producn 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

%+lW NA 
"m 3.6E-07 
u735 +Id 3.6E-07 
urn+, 3.6E-07 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

0.9 Uday 
0.75 (Unitles) 
350 daydyear 

6 Year 

CDI CSP ILCR 
Radionuclides (Pa)  (PC3-1 (unitless) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.1E-04 
5.lE-04 
5.lE-04 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E-11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 

NA 
NA 
NA 

-NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.2E- 15 
8.2E- 15 
1.OE-14 

NA 
NA 
NA 
NA 
NA 
NA 

2.7E- 14 - I ILCR Summation - 

C-111-28 



IR 
FI 
E F  
EDn 
EDc 
Bw 
ATc 
ATn 
cs 

Table CJII -20 
Summary of Intake Quantitation (chemicak) Alternative2 

Lime Sludge Pond with Fedaal Ownaship: Off-Ropexty Farmex (Child) 
Via Ingestion of Vegerables and Fruits 

Ingestion Q tc of fruits or vegeta bles 
Fraction ingested from wntamimted sou= 
Exposure frequency 
Exposure dun tion tor non-carcinognr 
Exposure duration for carcinogens 
Body weight 
Avenig time for carcinogens (lifetime) 
A v e n p  time tornon-archogens (EDn x365) 
Conccntra tion of chemicals in vcgeta blcs 

. Conccntntion Units Compouod 

antimony 
arsenic 
beryllium 
uranium- total 
bcn?o(a)pyrrnc 
a r k 3  ZOIC 

a rodor- 1254 
a rodor- U60 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

4.9E-08 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.1 k g h y  
1 (Unitless) 

3Y) .daydye,, 
6 Year 
6 Year 
I5 kg 

255Y) days 
2190 days 

Compouod Comcntn  tion Units 

NA 
NA 

NA 
NA mg/lrg 

NA NA m%kg 
NA NA m%Lg 
NA NA m%ke 
NA NA mg/lrs 
NA NA mg/lre 
NA NA mg/lrg 
NA NA mg/Lg 
NA NA mg/lrg 
NA NA mg/lrg 
NA NA m ? J b  
NA NA me/lrg 

NA NA m f l . 5  
NA NA 



-<,e. . i J.. L:.. 

bmpound 

? 
CI 
U Y 

c 
0 

HQCalculafon 
CDI RfD HQ 

(mdlrg-day) (mpjk-day) (uddess) 
NA 4.OE-04 NA 

! 

Table Cm-20 (continued) 
Su-aly of Risk Characterization (chemicals) 

Lime Sludge Pond with Federal.<kunership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Froits 

ntinvny 
rsenic 
efllium 
ianium-total 
eniu(a)fleoe 
arbazole 
mclor-1254 
roclor - 1260 
Celdrin 

3.OE-04 
5.OE-03 

-10 . 3.OE-03 
NA 
NA ' 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA'  

5.OE-05 

NA 
NA 

1.OE-07 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I HQ Summatioo = 1.OE-0 

I ILCR Calculation 
I I CDI 

antiwny 
arsenic 
befllium uranium- to tal 

1 benzo(a)wene 
' carbazole 
amclor- 1254 
amclor-1260 

I dieldrin 

1.8E+00 
4.3E+00 

7.3E+00 
2.OE - 02 
7.7E+00 
7.7E+00 
1.6E+01 

-11 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

1 I W R  Summation = NI 
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otake Equation 

IR 
Fl 
EF 
EDn 
cv 

Table C.111-21 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

Lime Sludge Pond witb Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits . 

CvX EF X EDn X FI X IR - - 

Ingestion rate of fruits or vegetables 0.1 kg/day , 

Fraction ingested from contaminated source 1 (Unitless) 
Exposure frequency 350 daysbear 
Exposure duration 6 Year 
Concentration of radionuclides in vegetables 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

/ 

XS2,lOd 
u234 

u23a +2d 
uZ3S + ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.98-05 
4.9E-05 
4.9E-05 

NA 
NA 
NA 
NA 
NA 
NA 

CDI CSF ILCR 
Radionuclides ( p a )  (pCi)-l (unitless) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA . 

1.OE-02 
1.OE-02 
1.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E- 11 
1.7E- 10 
1.6E-'ll 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E- 13 
1.6E- 13 
2.1E- 13 

NA 
NA 
NA 
NA 
NA 
NA 

I 
5.3E- 13 - I ILCR Summation - 

C-111-3 1 

t 



Table CJII -22 
Summary of Intake Quaatitation (cheauicak) Akernative 3 

Lime Sludge Pond with Federal Ownership: Expanded Trespasser 
Via Incidental Ingestion of SoiVSediient 

1Ra 
IRc 
C F  
EFa 
EFc 
EDa 
EDc 
BWa 

AT 
Bwc 

ATa 
ATc 
cs 

= + CSXPFCUL~CXCF&I& 
BWa X ATa BWc X ATc 

Ingestion rate of soil (adult) 
Ingestion rate of roil (child) 
Conversion factor 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration (adult) 
Exposure dura tion (child) 
Body wight (adult) 
Body weight (child) 
Average time forcarcinogens . 
Average time for om-rarcinogenr (adult) 
Average time for om-rarcimgens (child) 
Comntra  tion of chemicals in roil 

Compound Concentration Units 

antimony NA mdLF8 
arsenic NA m%k8 
beryllium NA m w h  
utaoium- total l.lE+01 m%Ln 
benin(a)pyrcne NA m%L$ 
ca rha mle NA m%LU 
ardor-I254 NA mPJh 
ardor-I260 NA me/kU 
dieldrin NA m%LU 

NA NA m%La 
NA NA m%kg 
NA NA m%Lg 
NA NA m a g  
NA NA m&g 
NA NA m%Lg 
NA NA m%Le 

12.5 mglcey 
U S  mglday 

1.00E-06 kdmg 
' 40 d a m e a r  

110 & w e a r  
32 Year 
I2 Year 
70 kg 
43 kg 

2 5 5 9  days 

4380 days 
11680 day0 

(scc table below) 

Compound Conccotration Units 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



‘ W  
w 

Compound 

1 ‘-j 
.:$ , . 
-I 

.,.. . 
. I  

. .: 
. .. . .. 

-. 

HQ Calculation 
CDI RED HQ 

(mbg-day) (m&g-day) (unitless) 

Table C.111-22 (continued) 
Summary of Risk Characterization (chemicals) 

Lime Sludge Pond with Federal Ownership: Erpanded Trespasser 
Via Incidental Ingestion of SoiVSediment 

3.OE-04 
5.OE-03 
3.0E -03 

NA 
NA 
NA 
NA 

5.OE - 05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

3.9E-04 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

- N A  NA 

I HQ Summation = 3.9E-01 

I ILCR Calculation 
I CDI I CSF I ILCR ~~ 

Compound I (mgkg-day)l (m&g-day)-l I (unitless) 
antimony NA NA 
arsenic 
bayllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor - 1254 
aroclor - I260 
dieldrin 

6E - 07 

1.8E+00 
4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E +01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

[ILCR Summation = w 
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Table C.111-23 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: Expanded Trespasser 
Via Incidental Ingestion of SoilfSediment 

h a k e  Equation = CS X EFa XEDa X F I X  IRa + CS XEFc XEDcX F I X  IRc 

IRa 
IRc 
EFa 
EFc 
EDa 
EDc 
FI 
cs 

Ingestion rate of soil (adult) 
Ingestion rate of soil (child) 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure Duration 
Exposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

1.3E-04 

.5.4E-O4 

5.2E-04 

pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg . 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg ' 

pCi/mg 
pCi/mg 

Th232+1M 

u 2 3  + Id 
u2.34 

u238+2A 
NA 
NA 
NA 
NA 
NA 
NA 

12.5 mg/day 
12.5 mg/day 

40 days/year 
110 daydyear 
32 Year 
12 Year 
1 (unitless) 

(see table below) 

NA pCi/mg 
NA pCi/mg 
NA pCi/mg 
NA pCi/mg 
NA pCi/mg 
NA pCi/mg 
NA pCi/mg 
NA .pCi/mg 
NA pCi/mg 
NA pCi/mg 

CDI CSP ILCR 
Radionuclides (pCi) (pci)-l (unitless) 

I 
'%37+ 14 
Np237+ Id 
puvs 
Ra226+sd 

R"222+ 4d 

Tc99 

-wx 
n 2 3 2 +  1od 
u234 

Um+zA 

R%Z8+ Id 

sr90+ Id 

Th22S+ 7d 

h S 5  + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 

, 4.2E+00 

, NA 

1.8E+01 

1.7E+01 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 

. 1.7E-12 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E- 11 
1.7E-10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.3E- 10 

6.3E- 10 

2.2E- 10 

- - 1.8E-09 1 ILCR Summation 

C-111-34 



Table CMI -24 
Summary of Intake Quantitation (chemicak) Alternative 3 

Lime Sludge Pond with Federal Ownaship: Expanded Trespasser 
Via Dermal Contact with Soil/Sediment 

- + CS X EFc X EDc X C F 
BWa X ATa BWc X ATc 

SA 
SA 
AF 

. ABS 
C P  
EFa 
EFc 
EDa 
EDc 
BWa 
BWC 
AT 
ATa 
ATc 
cs 

Surbccarea of cxposed skin (adult) 
Surbcc area of exposed skin (child) 
Sail toskhadhcrcna Lctor 
chcmbls specificabsorbtion factor (see table 
Conversion factor 
Exposure frcqucney (adult) 
Exposurc frcqucney (child) 
Exposure duntion (adult) 
Exposure dura tion (child) 
Body wcight(adu1t) 
Body weight (child) 
A v c e p  time forercinogcns 
Average time for nm-ercinogcnr (adult) 
Average time for nm-tarehogens (child) 
Concentration of chemicals in soil 

below) 

cm%ay 

1 4200 cmqda 
1 mgJcm 

1E-06 kgJmg 
QV 

40 daydycar 
110 daydyear 
32 Year 
l2 Year 
70 kg 
43 kg 

25550 days 

4380 day0 
(scc table below) 

11680 day, 

Compound ABS Concenteti Units Compoud ABS Concenteti Units 

antimony 
a ncnic 
beryllium 
utanium-total 
benm(a)pyrcnc 
e rbe zole 
a rodor- 1254 
arodor-EbO 
dicldrin 

NA 

NA 
NA 
NA 
NA 
NA 

I NA 

1.0E-02 
1.OE-03 
1.0E-02 . 
1.0E-02 
3.0E-01 
3.0E-01 
6.0E-02 
6.0E-02 
3.0E-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.1E+01 
NA 
NA 
NA 
N A I  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

pcferenccr 



Table C.IIl-24 (continued) 
Summary of Risk Characterization (chemicals) 

Lime Sludge Pond with Federal Ownership: Expanded Ttesplsser 
Via Dermal Contactwith SoilBediment 

Compund 

i HQCalculation 
1 CDI I RfD 1 HQ 

ILCR Calculation 
CDI CSP ILCR 

(mdk-day) (mdkg-dav)-’ (unitless) ompund 
atimony 
nenic 
egium 
ranium - total 
exm(a)pyrene 
irbawle 
mclor-1254 
roclor-1260 
ieldrin 

(mdkg-day) I (mdkg-day) I (unitless‘ 
NA 6.OE-05 NA 
NA 2.9E-04 NA 

5.OE-03 NA 
1.SE-04 2.8E-0; 

NA NA 
NA NA 
NA NA 
NA NA 

4.5E-OS NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 
NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

K 
NA NA 

I HQ Sommrtiou = 2.8E-0 

arsenic 
beqllium 
uranium-total 
bem(a)pyrene 
carba wl e 
aroclor-1254 
amclor-1260 
dieldrin. 

E 

1.9E+00 
4.3E+00 

-06 NA 
NA 

2.2E-M 
l.OE+Ol 
l.OE+Ol 
1.8E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ’ 

NA 

I 
I ILCR Summation = N/ 

n 
2 
F 
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In take Equation 

IR 
EFa 
EFc 
EDa 
F a  
ETa 
ETc 
CA 

Summary of Intake and Risk Quautitation (radionuclides) Alternative 3 
Iime Sludge Pond with Federal Oqmership: Expanded Trespasser 

Via Inhalation of Gases and Particulates 

= CAXEFaXEDaXIRXETa + CAXEFc EDcXIRXETc 

Inhalation rate of gases 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration 
Exposure duration 
Exposure time (adult) 
Exposure time (child) 
Concentration of radionuclies in air 

NA 
4.3E-07 

NA 
NA 
NA 
NA 

1.8E-06 
NA 
NA 

1.7E-06 

Pan? 
P a n ?  
pwm’ 
Pan? 
pwn? 
pwm’ 
pwm’ 
p wm’ 
p wm’ 
p wm’ 

%.%+lOd 
u234 
Uns +id 
um+zKl 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m3/hour 
40 dayslyear 

110 dayslyear 
32 Year 
12 Year 
1 hourlday 
2 hourlday 

(see table below) 

CDI CSF ILCR 
Radionuclides [PCi) (pCi1-l (unitless) 

%37+ld 
NPl.37 + id  
%% 
R%l6+8d 

%22+4d 
SrSO+ld 
T%9 
%+7d 
-%Xl 
%+iM 
u234 
U?3S+iLi 
ups+zcl 

R?2B + id 

‘NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.4E-03 

5.9E-03 

5.6E-03 

1.9E-11 
2.9E-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 

. 2.4E-08 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.1E-11 

3.6E- 13 

1.6E- 10 

2.0E- 10 - ] ILCR Summation - 

C-111-37 
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Table CIII-26 
Summary of Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: Expanded Trespasser 
Via Fhternal Radiation 

Exposure Quation = [CR X EFaX EDaX ET, X(l-SH,)]+[CR X EFc X E& X ET,X (l-SHo)] 

EFa 
EFc 
EDa Exposure duration (adult) 
EDC Exposure duration (child) 

Fraction of year spent exposured (adult) 
Fraction of year spent exposured (child) 

Fraction of day spent outdoors (adult) 
Fraction of day spent outdoors (child) 
Shield factor outdoors 
Radionuclide speciEc concentrations 

mal 
ET, 
SH, 
CR 

%37+ld 
NPrn+ld 
pu238 
R%+8d 
R?22S+ld 
Rn222+4d 
sr%l + Id 

%+7d 
Tc99 

lhub 

NA Pci lg  

NA Pcilg 
NA PcIlg 
NA P% 
NA P W  

NA PWi3 

1.3E-01 pWg 

5.4E-01 pWg 
NA 

5.2E-01 pWg 

%+lOd 
uz34 
u23s+ld 
uzJs+za 

NA 
NA 
NA 
NA 
NA 
NA 

0.11 (unitless) 
0.3 (unitless) 
32 Year 
12 Year 

0.04 (unitless) 
0.08 (unitless) 
NA (unitless) 

(see table below) 

NA P& 
NA P a 8  
NA PWg 
NA P c v s  
NA P a / B  
NA Pcj/g 
NA PWg 
NA P a 8  
NA PWg 
NA Pci/g 

CDI CSF ILCR 
Radionuclides (year pCi/g) (g/pCi-ycar)-' (unitless) 

%7+14 
NPrn+ld 
PU2% 
Ra?m+sd 
R?22S+ld 
%222+4d 
S'%l + Id 
T%9 

% 
%32+lOd 
up4 
U23s +ld 
u238+2d 

%+7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.68-02 

2.3E-01 

2.2E-01 

NA . 

2.OE-06 
4.38-07 
2.8E- 11 
6.OE-06 
2.9E-06 
5.9E-06 

6.OE-U 
5.6E-06 
5.4E-11 
8.58-06 
3.0E- 11 
2.48-07 
5.1E-08 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 

. NA 

2.4E-08 

1.2E- 11 

2.48-08 - ILCR Summation - 

C-111-38 
\ 



IR 
EP 
ED0 
EDe 
BW 
ATe 
ATn 
cs 

n blc C-III -27 
Summary of Intake Quantitation (chemicak) Alternative 3 

Lime Sludge Pond with Fedcral Owncrship: Off-Property Farmer (Adult) 
Via Ihinking W a t a  Ingestion 

Ingestion ratc of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration for non-carcinognr 
Exposure dura tion for ca rcinogenr 
Bady weight 
Averak time for carcinogens (likthe) 
Averagc time for om-carcinogens (EDn x365) 
Concentation of chemicals in groundwetcr 

X E D X E  
B W X A T  

Cbcmiol Colwcntatiom 

Compound Concentration Units 

antimony 
a rrenic 
beryllium 
uranium-total 
bcnm(a)pynne 
ca rba ZOIC 

a r d o r -  U54 
a r d o r -  U60 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
N A  

1.23E - 04 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 l l h y  
350 d a m c a r  
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

&mpoumi Conccntlation Units 

NA NA m%l 
NA NA mpn 
NA NA men 
NA NA men 
NA NA m%l 
NA NA m%l 
NA NA m%l 
NA NA m%l 
NA . NA men 
NA NA m%l 
NA NA men 
NA NA m%l 
NA NA m%l 
NA NA m%l 
NA NA mpn 



Table C-III-27 (continued) 

CDI RfD 

Summary of Risk Charac&rization (chemicals) 

Drinking Water Ingestion 
I ILCR Calculation 
I CDI I CSF I ILCR HQ 

Compund . 
antimny 
arsenic 3.00E-04 

5.OOE-03 
3.00E-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

5.OOE-05 

NA . 

(mpjkg-day)l (mplkg-day)-' I (ur6tless) 
NA NA NA 
NA 1.75E+OO NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ~ 

NA 

1.12E-03 

I HQ Snmmation = 1.12E-0: 

bedtiurn 
uranium - totd 
benzo(a)pjrene 
carbazole 
amclor-1254 
amclor-1260 
dieldrin 

4.30E+OO 

7.30E+00 

7.70E+OO 
7.70E+00 
1.60E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-06 NA 

2.00E-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 

I ILCR Snmmation = NP 

' .  
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Intake Equation 

IR 
EF 
EDn 
FI 
Cw 

Table C.III-28 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Drinking Water 

- - CwX EFX EDn X FIX IR 

Ingestion rate of groundwater (RAGS, 1989) 
&posure frequency 
Exposure duration 
Fractional intake b r  radionuclides 
Concentration of radionuclides in groundwater 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

'Ihuz+iod 
un4 
uns +id 
um+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.7E-02 
2.OE-03 
4.1E-02 

NA 
NA 
NA 
NA 
NA 
NA 

2 Vday 
350 daysbear 
70 Year 

1 (Unitless) 
(see table below) 

P a  
P a  
P a  
P a  
P a  
P a  
POL 
P a  
P a  
P a  

CDI , CSF ILCR 
tadionuclides (Pa) (PG1-1 (unit less) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.8E+a3 
9.8E+01 
2.OE+03 

I 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E- 11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
2.9E-08 
1.6E-09 
4.OE-08 

NA 
NA 
NA 
NA 
NA 
NA 

7.1E-08 - I ILCR Summation - 

(2-111-41 



DA 
EP 
EDn 
EDc 
Bw 
ATc 
ATn 
SA 

lhblcC.III-29 
Summary of Intake Quanlitation (chemicak) Alternative 3 

Lime Sludge Pond wah Fedaal h a s h i p :  Off-Propaty Farma'(Adult) 
Via Dermal Contad while Bathing 

E 

Dcrmalabsorbed dose 

Exposure duration for non-carcinogns 
Exposure duration for carcingenr 
Body weight 
Average time for carcinogens (lihtime) 
Averag lime for om-carcinogens (EDn x365) 
Skinrurhccarea aa i tab le  forconlact 

Exposure frequency 

- 
BWXAT 

antimony 
a rscnic 
beryllium 
urn nium-total 
k n m ( a ) p y m c  
Qrbamlc 
ardor-  W.54 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mg/cm2-&y 
NA mg/crn2-&y 
NA mglem2-Ly 

3.08E-11 mg/cm*-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cml-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cml-&y 
NA mg/cm2-ctsy 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 

CLV mg/cm2-&y 
350 & w e a r  
70 Ycar 
70 Year 
70 kg ' 

25550 days 
25550 days 
=COO cm2 

DA Units Compoud 

NA NA mg/cm2-&y 
I NA NA mg/cm2-&y 

NA NA mglcrn2-&y 
NA NA mg/cm2-Ly 
NA NA mglcm2-day 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 
NA NA mg/cm2-&y 



Table CJII-29 (continued) 

CDI RfD HQ 

rWIliC 
eqllium 
iranium-total 
enm(a)pyrene 
arbazole 
mclor- 1254 
IUCIOI- 1260 
Eeldrin 

Summary of Risk Characterization (chemicals) 
Lime Shdm Pond with Federal Ownership: Off-Property Farmer (Adult) 

mal Contact while Showering / 

ILCR Calculation 
I CDI I CSF I ILCR 

2.858-04 
5.00E - 03 

-09 1.50E-04 
NA 
NA 
NA . 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

4.50E-05 

NA 
NA 

NA 
NA , 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 

6.46E-0! 

irsenic 
ieqllium 
iranium - to tal 
benm(a)pyrene 
:arbamle 
imclor-1254 
imclor-1260 
lieldrin 

1.90E+00 
4.30E+00 

-09 NA 
NA 
2.228-02 
1.03 E + 01 
1.03E+01 
1.78E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Snmmation = NA I HQ Snmmation = 6.46E-03 
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ntake Equation 

IR 
EF 
EDn 
ca 

Table CIII-30 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Inhalation of Gases and Particulates 

Ca X EFX EJh X IR - - 

Inhalation rate of gases (RAGS, 1989) 
Exposure fre.quency 
Exposure duration 
Concentration of radionuclides in air 

- NA 
6.2E-(39 

NA 
NA 
NA 
NA 

2.68-08 
NA 
NA 

2.5E-08 

%+lM 
up4 
UZIS+ld 
uzs+2d 

NA 
NA 
NA 
NA 
NA 
NA 

20 m'lday 
350 daystyear 
70 Year 

(see table below) 

NA pWn? 
NA p C i / d  
NA p a d  
NA p C i / d  
NA p C i / d  
NA p C i / d  
NA pCi/nt' 
NA pWn? 
NA p W d  
NA p C i / d  

CDI CSF ILCR 
Radionuclides (Pa) (UCi)'f (unitless) 

C%7+ld 
NPzn + Id  
pilus 
R%+Sd 
R%m+ id 
R"?22+4d 

Tcpg . 

nL, 
Th230+10ti 
urn 
u?35+ld 
Um+u 

''Eo+ld 

%+7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.OE-03 

1.3E-02 

1.2E-02 

1.9E-11 
2.9E-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-08 
l.lE-07 
2.68-08 
2.5E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.8E- 11 

7.8E-l3 

3.5E- 10 

4.4E- 10 - ' ILCR Summation - 

c-111-44 



. Table C.111-31 
Summary of Intake Quantitation (chemicak) Ahexnative 3 

L i e  Sludge Pond with Fedaal Ownaship: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

IR 
PI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Ingestion e tc of meat 
Faction ingested from wntamimtcd sourcc 
Exposure frequency 
Exposure duetion for non-carcinopm 
Exposure duetion for arcingens 
Body weight 
Avenge time for mrcinogcns (lifetime) 
Average time for nm-mrcinogcns (EDn x365) 
Conccntra tion of chemicals in meat 

*mial Caeccntatiom 

Compound Conccntetion ’ Units 

antimony 
arsenic 
beryllium 
uenium-total 
benm(a)pynnc 
Q rbd mle 
ardor -  US4 
ardor -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.2E-06 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.101 kg/&iy 
0.75 (Unitlcn) 
350 damear 
70 Year 
70 Year 
70 kg 

255% days 
255% days 

Compound Conccnta tion Units 

1;A 

N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

’ NA 
NA 
NA 
NA 
NA 
NA 

N A  
NA 
N A  
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.m-31 (continued) 

CDI CSF 
bmpund (mpjkg-day) (rn&-day)-' 

Summary of Risk Charactkzation (chemicals) 
Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Meat Products 

ILCR 
(uddess) 

I HQCalculation 
I I CDI I RfD I HQ 

(rndkg-day) I (rndkg-day) I (unitless' 
NA 4.OE-04 NA 
NA 3.OE-04 NA 
NA 5.OE-03 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

1.3E-09 3.OE-03 4.3E-0; 

arsenic 
beflliurn 
uranium-total 
benzo(a)pjrene 
ea rbazol e 
amclor - 1254 
amclor-1260 
I dieldrin 5.OE-05 NA 

N A  x" NA NA 

rsenic 
leqlliurn 
iranium - total 
ienm(a)pjTene 
arbazole 
imclor - 1254 
imclor-1260 
Eeldrin 

1.8E+00 
4.3E+O 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

-09 NA 

NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
'NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

, NA 
NA 
NA 
NA 

I ILCR Summation = NP 
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Intake Equation 

IR 
FI 
EF 
EDn 
Cf 

Table CIII-32 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

CfX EFX EDn X FI X IR - - 
, 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

%32+1Od 
urn 
u235 +1d 
u,+, 

NA 
' NA 

NA 
NA 
NA 
NA 

NA 
3.7E-04 
2.OE-05 
4.1E- 04 

NA 
NA 
NA 
NA 
NA 
NA 

0.101 kglday 
0.75 (Unitless) 
350 dayslyear 
70 Year 

CDI CSP ILCR 
Radionuclides (Pa) (pCi)-l (unitless) 

% 3 7 + l d  NA 2.8E- 11 NA 

@m NA 2.2E- 10 NA 
RaZZ+Rd NA 7.8E- 10 NA 
RaZl+ld NA 1.OE- 10 NA 
%n+4d NA 1.7E-12 NA 

T%9 NA 1.3E-12 NA 
-28 t7d NA JSE-11 NA 

32+1Od NA 1.7E-10 NA 

NP237 t Id 4.9E-05 2.2E- 10 l.lE-14 

%+ld 4.2E-03 3.6E-11 1.5E- 13 

%w 2.5E-05 1.3E-11 3.2E- 16 

6.9E-01 1.6E-11 1.lE-11 
u235 + ld 3.7E-02 1.6E-11 5.9E- 13 
ui36+2d 7.6E-01 2.OE- 11 1.5E-11 

W. 
urn 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

2.7E- 11 - I ILCR Summation - 



E 

IR 
PI 
EF 
EDn 
EDc 
Bw 
ATc 
ATn 
cs 

Table CJII -33 
Summary of Intake Quantitation (chemicak) Allernative 3 

Lime Sludge Pond with Fedaal Ownaship: Off-Ropexly Farma (Adull) 
Via Ingestion of Dairy Products 

- 
BW X AT 

Ingestion rate of dairy products 
Fraction ingested from contaminated soulcc 
Expasure frequency 
Expasure dun tion for non-carcinogns 
Exposure duation for carcinogens 
Body weight 
Average time for arcinogenr oiktimc) 
Average time for ncm-carcinogens (EDn x365) 
Concentration of chemicals inanimal products 

Compound Concentration Units 

antimony 
arsenic 
beryilium 
uanium-total 
knm(a)pyrcnc 
carbdlole 
a r d o r -  US4 
arodor-U6O 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
N A  

NA 
NA 

4.58-06 
N A  
N A  
NA 
N A  
NA 
N A  
N A  
NA 
N A  
NA 
N A  
N A  

NA' 

0.4 V&y 
0.75 (Unitless) 
350 days/year 
70 Yrar 
70 Year 
70 kg 

25550 days 
25550 days 

Concentration Units Compound 

NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 



Table C.m-33 (continued) 
Summary of Risk Characterization (chemicals) 

Lime Sludge Pond with Federal Ownership: Off-Property Fanner (Adult) 
Via Ingestion of  Dairy Products 

Compund 

HQCalculation 
CDI RfD HQ 

(mdk-day) (mdk-day) [unitless) 

I 
I HQ Summation = 6.1E-0( 

3.OE-04 
5.OE - 03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE - 05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.1E-06 

ILCR Calculation 
I CDI I CSF I ILCR 

Compund 
antimony NA NA 

I (mdkg-day)I (mdkg-day)-’ I (unitless’ 

arsenic 
beqllium 
uranium-total 
benm(a)pyrene 
carbazole 
amclor-1254 
aroclor - 1260 
dieldrin 

1.8E+00 
4.3E+00 

7.3E+W) 

I . lE+W 
7.7E-I-00 
1.6E+01 

-08 NA 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ’ 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA I 

[ILCR Summation = NP 

’ .  
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Table CIII-34 
Summary of Intake and Risk Quautitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Dahy Products 

Cp X EFX EDn X FIX IR - ntake Equation - 

IR 
FI 
EF Exposure frequency 
EDn Exposure duration 
CP 

Ingestion rate of dairy produca 
Fraction ingested from contaminated source 

Concentration of radionuclides in animal products 

NA 

NA 
NA 
NA 

ERR 

NA 
NA 

2.4E-09 

1.lE-OS 

l.lE-08 

%+lM 
u?34 

U m + u  
'235 +Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.3E-(a 
7.2E-OS 
1.5E-(a 

NA 
NA 
NA 
NA 
NA 
NA 

0.4 Uday 
0.75 (Unitless) 
350 dayslyear 
70 Year 

CDI CSF ILCR 
Radionuclides ( V c i )  (VCQ-1 (unitless) 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.8E-05 

8.4E-02 

8.2E-OS 

9.8E+00 

l.lE+Ol 
5.3E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 

1 .OE- 10 
1.7E- 12 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

7.8E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

3.9E- l5 

3.OE- 12 

1.1E- 15 

1.6E-10 
8.5E- 12 
2.2E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = 3.9E- 10 

C-111-50 
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Table CJII -35 
Summary of Intake and Risk Quantitation (chemicak) Ahunative 3 

Lime Sludge Pond with Fedaal Ownaship: Off-Property Farmer (Adult) 
Via Ingestion of Vegdable and Fruit$ 

IR 
FI 
EF 
EDn 
EDc 
Bw 
ATc 
ATn 
cs 

I 

Ingestion ra te of fruits or vcgcta blcs 
Fraction ingested frm contamkited sourcc 

Exposure dura tion for non-carcinopns 
Exposure dura tion for s rcinogcns 
Body weight 
Average time for srcinogens (libtime) 
Avenge time for urn-carcinogens (EDn ~ 3 6 5 )  
Concentla tion of chemicals in vegctablcs 

Exposure frcqucnqr 

BW X AT 

Chemical Conccntntiom 

Compound Concentration Units 

antimony 
arsenic . 
beryllium 
ura nium - total 
benzD(a)pyrcnc 
carbarnole 
a r d o r -  US4 
arodor-l260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

Rcfcrcoccs 

0.122 kuday 
1 (Unitless) 

350 Qydycar 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Concentration Units Compound 

NA 
N A  
NA 
N A  
NA 
NA 
N A  
N A  
N A  
N A  
NA 
NA 
NA 
NA 
NA 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Table C.III-35 (continued) 

Compund 
antimny 
arsenic 
beqllium 
uranium - total 
benm(a)pyrem 
ea rba wl e 
amclor-1254 
amclor-1260 

Sunuuaty of  Risk Characthation (;hemicals) 
Lime Sludge Pond with Federal Ownership: Off-Property Firmer (Adult) 

Via Ingestion of Vegstables and Fruits 

(mdkg-day) I (mdkg-day) I (unitless) 
NA 4.OE-04 NA 
NA 3.OE-04 NA 
NA 5.OE-03 NA 

NA NA NA 
NA NA NA 
NA NA NA 
P A  NA NA 

1.OE-06 3.OE-03 3.48-04 

I HQ Calculation 
I I CDI I RfD I HQ 

I dieldrin 5.OE-05 NA 
NA NA 

beqllium 
uranium-total 
benm(a)pyrene 
carbawle 
apclor-1254 
aroclor-1260 
dieldrin 



FEMP-OU02-6 FINAL 
March 1, 1995 

ntake Equation 

IR 
FI 
EF 
EDn 
cv 

Table C.III-36 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

CvX EFX EDn X R X IR - - 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

NA 

NA 
NA 
NA 

ERR 

NA 
NA 

6.28-06 

7.4E-05 

2.7E-05 

%32+1(M 
u234 
U735+1d 
.b8+, 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.8E-01 
9.8E-CL3 
2.OE-01 

NA 
NA 
NA 
NA 
NA 
NA 

0.122 kg/day 
1 (Unitless) 

350 daysbear 
70 Year 

ILCR 
(unitless) 

CDI csy 
Radionuclides (Pa) (Pa\- 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.8E-02 

2.2E-01 

8.28-02 

5.4E+02 
2.9E+01 
6.OE+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E- 11 

. 1.3E-12 
JSE- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

4.1E- 12 

7.9E- 12 

l.lE-12 

8.E-09 
4.7E- 10 
12E-08 

NA 
NA 
NA 
NA 
NA 
NA 

2.1E-08 - .  I ILCR Summation - 

C-111-53 



%blcC.IIl-37 / r  
Summary of Intake Quantitation (chanicak) Alternative 3 

L i e  Sludge Pond with Fedaal Ownmahip: Off-Property Farmer (Child) I. 

,I Via Drinking Water Ingestion 

IR 
EP 
ED0 
EDc 
Bw 
ATc 
ATn 
cs 

Ingestion rate of g r o u n h t c r  (RAGS, 1989) 
Exposure bequeng 
Exposure duration for non-carcinops 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for nun-carcinogens (EDn x365) 
Concentration of chemicalsingroundueter 

I co- 

Compound Concentntion Units 

antimony 
arsenic 
beryllium 
uranium- total 
benm(a)pyrcne 
srbarolc 
a rdor-  1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA . 

Rcfcrcnecr 

NA 
NA 
NA 

1.23E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 uday . 
350 daysfyear 
6 Yrar 
6 Ycar 
15 kg 

25550 days 
2190 days 

Compound Concentration Units 

NA 
NA. 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 



Table CBI-37 (mntinoed) 
Sommary of Risk CBaractkzation (chemicals) 

Lime Slodae Pond with Federal h e r s h i p :  Off-Property Farmer (Child) 
Drinking Water Ingestion 

I ILCR Calculation 
I CDI I CSF I ILCR 

.. vi 

arsenic 3.00E-04 NA 
beqUium 5.00E-03 NA 
uranium - to tal 6E-06 3.00E-03 2.62E-03 
benzo(a)pyrene 
carbamle 
amclor-1254 
amclor-1260 
dieldrin 5.00E-05 NA 

hnpound I (mplkg-day)I (mplkg-day)-' I (unitless' 
ntimony 
rsenic 
efllium 
iranium - total 
lenzo(a)pyrene 
arbazole 

mclor- 1260 
Eeldrio 

I ~ C I O I -  1254 

NA 
1.75E+00 
4.30E+00 

7.30E+00 
2.00E-02 
7.70E+00 
7.70E+00 
1.60E+01 

-07 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = N/ 



FEMP-OU02-6 FINAL 
March 1, 1995 

[ntakc Equation 

IR 
EF 
ELh 
n 
cw 

Table CJII-38 
S u m m q  of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: Off-Property Fanner (Child) 
Via Ingestion of Drinking Water 

CDI CSP ILCR 

CwX EFX EDn X FI X IR - - 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake b r  radionuclides 
Concentration of radionuclies in groundwater 

1 Vday 
350 dayslyear 

6 Year 
1 (Unities) 

(see table below) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IhWo+l(M 
"234 
um+ld 
ups+ai 

NA 
. NA 

NA 
NA 
NA 
NA 

NA 
3.7E-02 
2.OE-03 
4.1E-02 

NA 
NA 
NA 
NA 
NA 
NA 

tadioauclides (DCi)  IpCi)-' 4 (unit less) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.8E+01 
4.2E+a0 
8.6E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE-10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
S.SE- 11 
1.3E-11 
1.7E- 10 
1.6E-11 

. 1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-09 
6.7E- 11 
1.7E-09 

NA 
NA 
NA 
NA 
NA 
NA 

3.OE-09 - 1 ILCR Summation - 



DA 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
SA 

IhbkC.III-39 
Summaryof Intake Quantitation (chemicak) Altanative 3 

Lime Sludge Pond with Fedaal Ownaship: Off-Roperty Farma (Child) 
Via Dermal Contad while Bathing 

= DAXEPXEDXSA 
BWXAT 

Dernel absorbed dose 

Exporurc duetion for non-carcinopns 
Exposure duration for carcinogens 
Bcdy wkight 
Avcrage time for carcinogens (lifetime) 
Average time for urn-carcinogens (EDn x365) 
Skinsurhccare awilablc forconact 

Exposure frqucng 

Compound DA UniIs 

antimony 
a ncnic 
beryllium 
uenium-total 
benm(a)pyrcne 
fa rba mlc 
arodor-ES4 
arodor-Y6O 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 

3.OBE-11 mg/cm2-&y 
NA mdcm2-Ly 
NA mg/cm2-&y 
NA mdcm2-Ly 
NA mg/cmz-&y 
NA mg/cm2-&y 

, NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mglcm2-dy 
NA mg/cm2-&y 

L(V mg/cm2-&y 
350 daydyear 

6 Year 
6 YQI 

15 kg 
25550 days 
2190 days 
8000 cm2 

Compoud D A  Unitr 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/crn2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 



Compound 
antimony 

Via L 
I HQ Calculation 
I CDI 1 RfD I HQ 

ILCR Calculation 
CDI CSF ILCR 

(mp/kg-day) (mp/kg-day)-’ (uritless: 
NA NA 

bmpound 
ntimony INA 6.00E-05 NA 
rsemc 
eqllium 
iranium - total 
enzo(a)pyrene 
arbamle 
roclor- 1254 
roclor - 1260 
Eeldrin 

I (mdkg-day) I (mdkg-day) I (urdtless) 

. 

I I HQ Sumnution = 1.05E-04 

arsenic 1.90E+00 
4.30E+00 bedlium 

uranium - total 
benm(a)pyrene 
carbazole 
amclor-1254 
amclor-1260 
dieldrin 

NA 
2.22E-02 
1.03E+01 
1.03E+01 
1.78E+01 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.05E-04 

FA 

NA 

2.85E-04 
5.00E-03 
1.50E-04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E - 05 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation = NI 



FEMP-OU02-6 FINAL 

:ntake Equation 

IR 
EF 
EDn 
Ca 

Table CIII-40 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Inhalation of Gases and Particulates 

CaX EFX EDn X IR - - 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

NA 
6.2E-09 

NA 
NA 
NA 
NA 

2.6E-08 
NA 
NA 

2.5E-08 

pwm’ 
pwm’ 
pwm’ 
p wm’ 
p wm’ 
pwm’ 
P a d  
pwm’ 
P a d  
p wm’ 

%32+10d 
urn 
U235+1d 
~ m + u  

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N 4  
NA 

12 m3/day 
350 daysbear 

6 Year 
(see table below) 

CDI CSF ILCR 
tadionuctides (Pa) (PCi1-1 (unitless) 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E-04 

6.5E-04 

6.2E-04 

1.9E-11 
2.9E-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E-11 
8.3E- 12 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
2.48-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.5E- 12 

4.OE-14 

1.8E-11 

2.3E- 11 - I ILCR Summation - 

C-111-59 



0 = -  
Via Ingestion Of MG Products 

- 
B W X A T  

IR 
PI  
EF 
EDn 
F ! D C  
Bw 
ATc 
ATn 
cs 

Ingestion e tc of meat 
Fection ingested from mntaminatcd source 
Exposure frequency 
Exposure duelion for non-carcinosns 
Exposure dura tion for B rcinogcns 
Body weight 
Awrag h e  for carcimgens f$khe)  
 wrap: time for nm-carcinogens (EDn x365) 
Concentation of chemicals in meat 

$ 

Compoud Coacente tion Units 

antimony NA mdka 
arsenic NA mdka 
beryllium NA mdka 
uta nium-tdal 1.2E-06 mdbe  
benm(a)pyrcne NA mdka 
carhmle NA m d k s  
a r d o r -  US4 NA mdka 
a r d o r -  U60 N A  m a g  
dieldrin NA m o a  

NA NA mdkg 
NA m d k s  
NA mdks 

NA NA m a g  
NA NA m o a  
NA NA mdba 
NA NA m o a  

NA 
NA 

0.039 k&y 
0.75 (Unitless) 
3.50 d a m a r  
6 Year 
6 Year 

15 kg 
25550 days 
2190 days 

Compoud Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 



Table C.III-41 (coatiaoed) 

bmpound 
ntimony 
rsemc 

Summarg of Risk Charac&rization (chemicals) 
Lime Sludp Pond with Federal Ownership: Off-Property Farmer (Child) 

Via Ingestiom of M a t  Products 

(mdkg-day)l (mplh-day)-' I ( uricless' 
NA NA NA 
INA 1.8E+00 NA 

eqllium 
iranium-totd 
enm(a)pyrene 
arbawle 
mclor-1254 
mclor - 1260 
Seldrin 

I 

I HQ Snrnmalioo = 7.7E-0' 

5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 

5.OE - 05 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.78-07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Cnlcdalion 
I CDI I CSF I ILCR 

ieqllium 
tranium-tofd 
ienzo(a)pyrene 
arbawle 
imclor-1254 
iroclor-1260 
leldrin 

4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

.10 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



29-111-3 

Table CIII-42 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Products 

- .  

itake Equation 

IR 
FI 
EF 
EDn 
Cf 

I 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure fmquency 
Exposure duration 
Concentration of radionuclides in meat 

NA 
2.6E-OB 

NA 
NA 
NA 

ERR 
23E-06 

NA 
NA 

13E-OB 

0.039 
0.75 (Unitless) 
350 dayslyear 

6 Year 

CSF ILCR 
(unitless) 

CDI 
(Pa) (lYC3-1 :adionuclides 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.6E-06 

1.4E-04 

8.2E-07 

2.3E-02 
1.2E-Q3 
2.5E-02 

NA 
NA 
NA 
NA 
NA 
NA 

. 2.8E-11 
2.2E- 10 
2.2E-10 1 

7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
55E-11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

35E- 16 

5.OE- 15 

1.1E-17 

3.6E- l3 
2.OE- 14 
5.OE- l3 

NA 
NA 
NA 
NA 
NA 
NA 

8.9E- 13 - - I I ~ R  Summation. 



h b k c  Booation 

Table C.111-43 
Summary of Intake Quantaation (cbcmkak) Allanative 3 

Lime Sludge Pond with Federal Ownership: Off-Ropmty Farma (Child) 
Via Ingest ion of Dairy Roduda ' 

IR Ingestion rate( hiryprodu~b 
PI Fraction ingcsti from wnbmimted sourn 
EF Exposure frcqucny 
EDn Exposure dsetion for non-carcinogns 
EDc Exposuie duelion brarcinogcns 
BW Bodyweight 
ATc 
ATn 
CS 

Averag lime for &archogens @time) 
Averag lime fornoa-archogens (EDn x365) 
Concrnte tion of cbcmicals in animal produ~b 

- 
B W X A T  

I Concentcltiom 

C o m p o u d  C o a c n t g t i o n  Units 

antimony 
arsenic 
beryllium 
uenium-tdal 
benm(a)pyrcne 
&arbazolc 
ardor-  US4 
ardor-  U60 L 

dieldrin 
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  m f i s  
N A  m d h s  
N A  m f l s  

4SE-06 mons 
N A  m f i s  
N A  m f l g  
N A  mF/Ls 
N A  m f l R  

N A  mons 
N A  mons 
N A  m@R 
N A  m f l s  
N A  mons 
N A  m f l R  
N A  m f l R  

N A  

0.9 Vcky 
0.75 (Unillen) 
34) Q+ar 

6 Year 
6 Year 

15 k8 
255.93 dap ' 

2190 L p  

C o m p o u d  Coacnt~ l  tion Unib 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Table C.III-43 (continaed) 
Summary of Risk Characterization (chemicals) 

Lime Sladge Pond with Federal Ownership: Off-Pmpsrty Farmer (Child) 
Via Ingestion of Dairy Prodacts 

Compund 
anhmny 

A 
A 

k E - 0 7  A 

HQ Calculation 
CDI RID E10 

(rndkg-day) (mdkg-day) (uritlus) 
P A  4.OE-04 NA 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

5.OE-05 

Compund 
an6mony 
arsenic 
bedlium 
uranium-total 
benm(a)pyrene 
carbamle 
amclor- 1254 
amdor-1260 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

6.4E-05 

(mdh-day)( (mdh-day)-'  1 (umdess] 
NA NA NA 
NA 1.8E+00 
NA 4.3E+00 

NA 7.3E+00 
NA 2.OE-02 
NA 7.7E+00 
NA 7.7E+00 

1.6E-08 NA 

I ILCR Calculation 
I I CDI I CSF I ILCR 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I I I E R  Summation = Nf 

- .  . ,..- ._ .' < j .  . '.,+ . . 



March I ,  1995 

late Equation 

IR 
FI 
EF 
EDn 
CP 

Table CIII-44 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

- - Cp X EFX EDn XFIX IR 

Ingestion rate of dairy produce 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclies in animal products 

NA 
2.4E-09 

NA 
NA 
NA 
ERR 

l.lE-05 
NA 
NA 

1.1E-OB 

%+lM 
u734 
u235+ld 
ups+zd 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.3E-03 
712E-05 
1.5E-03 

NA 
NA 
NA 
NA 
NA 
NA 

0.9 hday 
0.75 (Unitless) 
3u) daysbear 

6 Year 

CDI . CSF ILCR 
Radionuclides (Pa) (Pci)" (unitless) 

I 
%7+ld 
Nh37 + Id 
puus 
R%+Sd 

S'9o+ld 
T% 

-%?4 
%+lM 
"734 
urn+, 
um+2d 

R%2B+ld 
%;4d 

%+7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

3.4E-(# 

1.6E-02 

l.6E-05 

1.9E+00 
1.OE-01 
2.1E+00 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E-10 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E- 11 
1.3E- 12 
55E- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

7.4E- 16 

5.8E-U 

2.1E- 16 

3.OE- 11 
1.6E- 12 
4.2E-.11 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = 7.4E-11 

C-111-65 
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IR 
PI 
EF 
ED0 
E D C  
Bw 
ATc 
AT0 
cs 

Table CJII -45 
Summary of lldatc and Rit Quarttitation (cbemicaki) Ahanathe 3 

Lime Sludge Pond with Fedad Ownaship: Off-Ropaty Farma (Child) 
Via lngatioo of Vegct.blca and Fruits 

lo#cstioo a t e  of fruib or V C R C ~  bles 
Faetioo iqested (tom ooobmimted SOOICC 

exposore fregueoq 
Exposure duatioo for noo-careino~os 
Exposure dualloo for ~~rciool(eos 
Body WiRht 
Aveng time brc irdw~enl  fliklime) 
Aveng time fornm-a~'rdwgenr (m x36S) 
Comeatetion of chemicals io ve@tbles 

CSXEFXEDXFIXIR 
B W X A T  

Coaccatatiom 

Compound Coaccotetioo Uoih 

antimooy 
ancoic 
beryllium 
uta oium - total 
beom(a)pyrrne 
C4rbazole 
ardor-  1254 
a r d o r -  1260 
dieldrio 

NA 
NA 
N A  
NA 
NA 
N A  
NA 

Rctercamr 

N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

6.0e-04 

0.i k j w  
1 (Uoitleo) 

3 9  dalnlycar 
6 Y a r  
6 Ycar 

15 kg 
2 5 5 9  days 
2190 days 

Compoual C0~0tra l l00  Uoib 

N A  N A  m& 
N A  N A  mm;R 
N A  N A  m f i R  
N A  N A  mdkR 
N A  N A  m f l R  
N A  N A  w h  
N A  N A  mr/lrR 
N A  N A  mF/klt 
N A  N A  mr/lri3 
N A  N A  m C E  
N A  N A  m f i R  
N A  N A  m C R  
N A  N A  m@R 
N A  N A  mr/LR 
N A  N A  m C R  

\o Y 
3 
Y U CI 



Table C.III-45 (continued) 

CDI 
Compound (mp/kg-day) 

Summary of Risk ,Charat&rizatioa (&micala) 
Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Vegetables and Fruits 

CSF ILCR 
(mp/kg-day)-' (umdess; 

4.OE-04 
rsenic 3.OE-04 NA 
egllium S.OE-03 NA 
ranium-tolal 3.98-06 3.OE-03 1.3E-03 
enw(alwrene A NA NA . ,.. 
arbawle 
roclor - 1254 
mclor - 1260 
ieldrin 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

, 

I . I HQ Summation = 1.3E-02 

arsenic 
begllium 
uranium-total 
benw(a)pyrene 
carbazole 
aroclor- 1254 
amclor-1260 
meldria 

1.8E+00 
4.3E+00 

' 7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 

' NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I ILCR Summation = NP 



Table Cm-46 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

itake Equation 

IR 
FI 
EF 
EDn 
cv 

CVX EFXEDn XFIXIR - - 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated so- 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

?hUo+lOd 
urn 
um+lA 
&58+2d 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 Wday 

350 daystyear 
1 (Unitleas) 

6 Year 

CSF ILCR 
(unitless) 

CDI 
ladionuclidcs ( D G )  (DCi? 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.3E-00 

15E-02 

5.8E-03 

3.8E+01 
2.1E+00 
4.2E+01 

NA 
NA 
NA . NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE-10 
1 . E -  12 
3.6E-11 
13E- 12 
55E- 11 
13E-11 
1.E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.8E- U 

5.6E- 13 

75E-14 . 

6.1E- 10 
33E- 11 
8.4E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

1.SE-09 . -  - I ILCR Summation 

5661 ‘ 1  VJW 
WNId 9-ZOnO-dWW 



IR 
EF 
EDn 
EDc 
Bw 
ATc 
ATn 
cs 

IbblcC.rn-47 
Summary of Intake Quantitation (chemicals) Alternative 3 

Lime Sludge Pond with Private Ownaship: Off-Property Farma (Adult) 
Via Drinking W a t a  Ingestion 

- 
B w X A T  

Ingestion cite olgroundaatcr (RAGS, 1989) 

Exposure duetion lor non-carciaopus 
Exposure dueition lor carcinogens 
Body weight 
Aveng time lor carcinogens (liktimc) 

Conantration of chemicals in groundwler 

Exposure Irequcnq 

Avc~z.~ time for ~ m - g t c i n o g ~ ~ s  (ED0 ~ 3 6 5 )  

C o m w u d  Concentration Units 

antimony 
a nenic 
beryllium 
uenium-total 
benm(a)pyrcne 
m rbn mlc 
a r d o r -  US4 
a r d o r - U 6 0  
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2.30E - 07 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 V Q y  
390 dayslycar 

70 Year 
70 Year 
70 kg 

25.550 dayl 
25590 days 

C o m w u d  Conanbation Units 

NA NA m d l  
NA NA m 3  
NA NA . m f l  
NA -NA m 3  
NA NA mdl  
NA NA m 3  
NA NA mdl 
NA NA msn 
NA NA m J  
NA NA ' m 3  
NA NA m 3  
NA NA m d l  
NA NA . m 3  
NA NA mdl 
NA NA m 3  - 



I 

Table C.III-47 (continued) 

:ommuad 
n6 mony 

Surmuarg of Risk Characdrimtion (chemicals) 
Lime SIudW Pond with Private h e r s h i p :  Off-Property Farmer (Adult) 

)rinkin8 Water Ingestion 
ILCR Calculation 

CDI CSF ILCR 
(mdk-day) (mp/kg-day)-' (uritless 

N A  NA NA 

CDI 
( md 

3.00E-04 NA 
S.00E-03 NA 
3.00E-03 2.10E-06 

NA NA 
NA NA 
NA NA 
NA NA 
S.00E-OS NA 

NA NA 

NA 
NA NA 

NA ' NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA * 

RfD I l Q  

I I H Q  somnutio~ = 2.1OE-IJ 

rseni c 
eqllium 
ranium-total 
enw(a)pyrene 
arbamle 
m l o r  - 1254 
roclor-1260 
ieldrin 

1.75E+00 
4.3OE+00 

NA 
7.3OE+00 
Z.OOE-02 
7.70E+00 
7.70E+00 
1.60E+01, 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Sommation = NA 

e U 

U U 

3 



I L-111-3 

lntake Equation 

IR 
EF 
EDn 
FI 
cw 

Table C.III-48 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
Lime Sludge Pond with Private Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Drinking Water 

- 
CWX EFX EDn X FIX IR 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake br radionuclides 
Concentration of radionuclides in groundwater 

NA p a  
NA pCM 
NA pCin 
NA p a  
NA p a  
NA pWl 

NA pO/l 
NA p a  
NA pQin 

NA . P a  

%+, 
urn 
U?3S+ld 
Um+zd 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.1E-05 
3.7E-06 
7.8E-05 

NA 
NA 
NA 
NA 
NA 
NA 

2 vday 
350 daystyefir 
70 Year 
1 (Unitless) 

(see table below) 

P a  
P a  
P a  
P a  
P a  
P a  
P a  
P a  
P a  
P a  

CDI CSF ILCR 
Radionuclides (Pa) (pa) - l  (unitleas) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
3.5E+00 
1.8E-01 
3.8E+00 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E-12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.0E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
5.6E-11 
2.9E- 12 
7.6E-11 

NA 
NA 
NA 
NA 
NA 
NA 

1.4E- 10 - 1 ILCR Summation - 



I I 

D A  
EP 
ED0 
EDc 
Bw 
ATc 
ATn 
SA 

P 

nRb1cc.m-49 
Summary of Intake Quamitation (chanicah) Akanbtivc 3 

Lime Sludge Pond with Private Wnaship:  Off-Property Farmer (Adult) 
Via Dermal Contut while Bathing 

Dermal absorbed b e  
Exposure frequency 
Exposure duntion for non-arcinogna 
Exposurc d u ~ t i o n  for srcinogenr 
Body Wigbl 
A v c n g  timc forercimgcna (lifetime) 
A v c o g  time for n m - c ~ r s ~ g c n r  ( D o  1365) 
Skinrurficcara awaaihblcforcontact 

DAXEPXEDXSA 
B W X A T  

Compoud D A  Units 

antimony 
a rrcnic 
beryllium 
urn nium - tobl 

e rba d e  
arodor- 1251 
arodor-l260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

bcnzo(a)pyrcnc 

a v  mdcm'-Ly 
350 d a m c a r  
70 Y a r  
70 Year 
70 kg 

25550 dap 
25540 dap 
uooo cmz. 

Compoud D A  Units 

N A  
N A  
N A  
N A  

' N A  
N A  
N A  
N A  
N A  
N A  
N A  ' 

N A  
N A  
N A  
N A  



I 

Table C.111-49 (continued) 
St~mmary of Risk Charac&rization (hmmials) 

Lime Sludge Pond with Private h e r s h i p :  Off-Property Farmer (Adult) 
m a l  Contactwhile Bathing ' 

I ILCR Calculation 
I CDI I CSP I ILCR 

via 1 
I - HQCalculation . 

I RID I HQ I CDI 
hmwund I (mpjkg-day) I (mpjk-day) I (uridess' 
ntitmnv INA 6.OOE-OS NA 
rsenic 
eqilium 
iranium-total 
eaP(a)mene 
arbamle 
mclor - 1254 
mclor- 1260 
Eeldrio 

1E-11 

2.858-04 
S.OOE - 03 
1.SOE-04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.SOE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
1NA 

1.21E-0 

N* . 

I 
I HQ Summation = 1.21E-0 

arsenic 
beflium 
uranium-total 
bem(a)pyrene 
carbazole 
amclor- 1254 
amclor-1260 
dieldrin 

1E- 

1.90E +00 
4.30E+OO 

.11 NA 
NA 
2.228 -02 
1.03E+01 
1.03E+01 
1.78E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation = NP 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



FEMP-OU02-6 FINAL 
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itake Equation 

IR 
EF 
EDn 
Ca 

Table CIII-50 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
Lime Sludge Pond with Private Ownership: Off-Property Farmer (Adult) 

Via Inhalation of Gases and Particulates 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency . 
Exposure duration 
Concentration of radionuclides in air 

%7+ld 
NP237+ld 

%S+8d 
% 
R%+ld 
Q?l+4d 

T% 

nL, 

Sr90+ld 

%+7d 

NA 
3.2E-09 

NA 
NA 
NA 
NA 

3.5E-09 
NA 
NA 

338-07 

CaXEFXEDnXIR 

%+lOd 
U r n  
upJ+ld 
ups+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20 m3/day 
350 daysrycar 
70 Year 

(see table below) 

CDI CSF ILCR 
( P a l  ( P 6 P  (uni t led  Ladionuc tides 

%7+ld 
NP237+ld 

R%26+8d 

b l + 4 d  
SrSO+ld 

Th218+7d 

puvs 

R%+ld 

=% 

?a, 
%+lad 
u734 
UPS+ld 
ups+2d 

NA 
NA 
NA 
NA 
NA 

. NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E-Q3 

1.7E-03 

1.6E-01 

1.9E-11 
2.98-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.m- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
25E-OS 
2.4E-OS 

NA 
, NA 
. NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.5E- 11 

1.1E- U 

4.6E-09 

I ILCR Summation 3 4.7E-09 

C-111-74 



Table CJII-51 
Summary of lotake Quantaation (chemkak) Aktrnative 3 

Lime Sludge Pond with Private Ownership: Off-Proptrty Farmu (Adult) 
Via Ingestion of Meat Produds 

IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

X FI 
BW X AT 

Ingestion etc of meat 
Foclion ingcrtcd [rom cont imbtcd souice 
l?xposurc frcqucnqr 
Exposure duo tion for non-carcinopns 
Exposure duetion for arcinagcns 
Body weight 
Avenp't imc for orcinogcns (lihin~c) 
Avenp;limc for sa-orcinogcor (@Do x365) 
Concentiation of chemicals in meat 

. 
Compound Concentetion Units 

antimony 
a rscnic 
bcrylfium 
urn nium -total 
benlo(a jpyrrnc 
o rba aolc 
a r d o r -  1254 
r rdor -Ub0  
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2.3E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 

0.101 k u b y  
0.75 (Unitless) 
350 dayslycar 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compoud Conccntetion Units 

NA . NA mens 
NA NA m%lre 
NA NA m&.3 
NA NA m&g 
NA NA m a s  
NA NA m a s  
NA NA m&g 
NA NA 4% 
NA NA m&g 
NA NA m&r 
NA NA m&s 
NA NA mg/kg 
NA NA m&g 
NA NA m&e 

' NA NA m&e 



Table C.III-51 (continued) 
Summary of Risk Characterization (chemicals) 

h e  Sludp Pond with Private Ownership: Off-Property Farmer (Adnlt) 
Via Ingestion of Meat Prodocts 

h n p u n d  
ntimony 

I HQCalculation 
I CDI 

ILCR Calculation 
CDI CSF ILCR 

(mn'h-day) (m&-day)-' (ulilless) 
b A  NA NA 

b m p u n d  
n t i m n y  
rsenic 
eqllium 
ranium - total 
enm(a)pyrene 
a h a w l e  
mclor-1254 
mclor- 1260 
Eeldrin 

I I H Q  Summation = 8.OE-lC 

rsenic 
eqllium 
iranium-total 
Nenm(a)pjreoe 
arbawle 
mclor - 1254 
,roclor- 1260 
Celdrin 

1.8E+00 
4.3E+00 

7.3E+00. 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I W R  Summation = N/ 
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Table CUI-52 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

Intake Equation 

IR 
FI 
EF 
EDn 
Cf 

b 

i CfX EFX EDn X FI X IR 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

0.101 kglday 
0.75 (Unitless) 
350 daysiyear 
70 Year 

NA 
7.1E-07 

"73s +Id 3.7E-OS 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

. NA NA 

Th?JO+lOd 
vm 

um+2ci 7.8~-07 

CDI CSP ILCR 
Radionuclides ( V C i )  (VCi1-1 (unitless) 

NA 

NA 
2.5E-05 

%: 
NA 

NA 
NA 

NA 

5.7E-04 

3.38-04 

L3E-Q3 
6.9E-05 
1.4E-a3 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 

. NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

5.5E- U 

2.1E-14 

4.2E- 15 

2.1E- 14 
1.1E-15 
2.9E- 14 

NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summation i 8.2E- 14 

. 1  C-111-77 , I  I 



Table CJII -53 
Summary of Intake Quantitalion (cbcmkak) Akernative 3 

Lime Sludge,Pond with Private Ownaship: Off-Property Farmer (Adult) 
Via Ingestion of Dairy Products 

P - 
BW X AT 

IR 
PI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

lo~crrion ole of dairyprodrrtr 
Faction ingested frm contimimled SOU~CC 

Exposure duetion lor  ~on-car~ in~pnr  
Exposure dura lion for Q rcinqgenr 
Bodyweight , 

A v e n g  time for ~ r c i m g e n s  (lLtimc) 
Avenge time for o m - ~ r c i m g e n s  (EDn x36S) 
Co~ccntet ioo  of chcmiulr inanimal prodrrtr 

Exporurc tequcncy 

Compouod Comntat ion Units 

antimony 
arsenic 
beryllium 
UP oium- t&l 
beom(a)pyrcnc 
0 rbp d e  
a r d o r  - 1254 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

Bclcrcoerr 

N A  
N A  
N A  

8.38-09 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.4 U&y 
0.75 (Unillcrc) 
350 dayalyear 

70 Yea! 
70 Ycar 
70 kg 

25550 days 
25550 days 

Compouod Comntat ion Units 

N A  N A  m d l 8  

N A  N A  mdll8 
' N A  N A  m d l 8  

N A  N A  m d l 8  

N A  N A  m O s  

N A  N A  mdlls 

N A  N A  mdls  
N A  N A  mdlls 

N A  N A  mdks 
N A  N A  m a 8  

N A  N A  m a 8  
N A  N A  m d l 8  
N A  N A  m d l 8  
N A  N A  m a 8  

' N A  N A  m a 8  



Table C-III-53 (mntinaed) 
Sammary of Risk Cltaracterization (chemicals) 

Lime S h d p  Pond with Private Ownership: Off-Property Farmer (Adalt) 
Via Ingestion of Dairy Prodacts 

r 

Compound 

I HQCalculation r I CDI I Rm I HQ 
ILCR Calculation 

CDI CSF ILCR 
(mdkg-day) [mdkg-day)-' (umdess] 

uranium - total 

carbamle 
amclor- 1254 
amclor- 1260 

, 
(mglkg-day) I (mdk-day) I (witless 
NA 4.OE-04 NA 
NA 3.OE-04 NA 
NA S.OE-03 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA 5.OE-05 NA 

3.4E-11 3.OE-03 1.1E-0 

antimny P A  NA ' NA 

I 

arsenic 
beqllium 
uranium - total 
benm(a)Wene 
carbade 
amclor- 1254 
amclor-1260 
dieldrin 1.6E+Ol 

A 1.8E+00 

[ r l l  A 

NA 4.3E+00 

7.3E+00 
2.OE - 02 
7.7E+00 
7.7E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summation = NP 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 



. FEMP-OU02-6 FINAL 
March 1, 1995 

i 

Table CIIX-54 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Adult) 
Via Ingestion of D W  Products 

 take Equation 

IR 
FI 
EF 
EDn 
cp 

\ 

= C+J X EFX EDn X FIX IR 

Ingestion rate of dairy productP 
Fraction ingested fromcontaminated source 
Exposure frequency 
Exposure duration 
Concenttationof radionuclides in animal products 

NA 
1.2E-09 

NA 
NA 
NA 

ERR 
1.SE-06 

NA 
NA 

15E-07 

h + l O d  
urn 
um+ld 
ups+2d 

NA 
NA 
NA 
NA 
NA 
NA 

0.4 Vday 
0.75 (Unitless) 
350 dayslyear 
70 Year 

csq ILCR 
(unitless) 

CDI 
( V C i )  (pa)- Ladionuclidcs 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

9.OE-06 

1.lE-02 

l.lE-03 

1.9E-02 
9.88-04 
2.lE-02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
SSE- 11 
1.3E- 11 
1.E- 10 
1.6E-11 
1.6E-11 
2.OE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

MA 
NA 
NA 
NA 

NA 
NA 

NA 

2.OE- l5 

4.1E- l3 

1.4E- 14 

3.OE- U 
1.6E-14 
4.1E-l3 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation 3 1.2E- 12 

c-111-80 



1R 
FI 
EP 
EDn 
EDc 
BW 
ATe 
AT0 
cs 

Table CJII -55 
Summary of Inlake aod Rkt  Quaotitalioo (chemkak) Alternative 3 

Lime Sludge Pond witb Rivate Oarnasbip: Off-Property F u m a  (Adult) 
Vialngestion of Vcgdable and Fruits 

B W X A T  

Ingestion rate of fruits or vcgeb bler 
Fraction ingested Iran wntamimted sou= 

Exposure duration for non-carcinopu 
Exposure dunlion for arcinogens 
Body weight 
Avenge time (or archogens (liktime) 
A v c n g ~  lime (or om-srcinogcns (@Do x365).  
Concentration of chemicals in vegembler 

Exposure flcquenfy 

Compoud Concentration Unit% 

antimony 
arsenic 
beryllium 
urjnium-tocal 

arbazolc 
ardor-1254 
a r d o r -  1260 
dicldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

benlo(a)pyrcne 

N A  
N A  
N A  

l . lE-06  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

. 

0.122 kuday 
1 (Unitlea) 

350 daysfycar 
70 Yar 
70 Yar 
70 kg 

25550 days 
25550 days 

Compoud Concentration Units 

N A  . 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



-~ 
I TableCllI-55 (oonhQed)l-- ~ 

S P U U U O ~  of Risk Characteri~tion (chemicals) 
Lime Sludge Pond with Private h e r s h i p :  Off-Property Farmer (Mol t )  

V h  IagesIiom of Veptabk~s and P d t s  

I HQCalculatioo 
I CDI 

Dmpund 
itinony 
senic 
:qlliurn 
ranium - total 
:om(a)mene 
i r b a d e  
oclor- 1254 
oclor - 1260 
eldrin 

[ HQ Summation = ~ . ~ E - c I  

c ILCR Calculation 
I CDI I CSP I ILCR 

Zompund I ( m a ' ~ - d a y ~ l ( m p j h - d a y ) - '  I (uridess) 
otimoay WA NA NA 
rsenic 
eqllium 
iranium-total 
lenm(a)pyrene 
a r b a d e  
tmclor - 1254 
lmclor- 1260 
leldrin 

1.8E+ 00 
4.3E+00 

7.3E+00 
-09 NA 

. 2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ZLCR Summation = NP 
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 take Equation 

IR 
Fl 
EF 
EDn 
Cv 

TabIe CIII-56 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: Off-Properly Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

CvX EF X EDn X FI X IR - - 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

NA 
3.28-06 

NA 
NA 
NA 

ERR 
1.OE-M 

NA 
NA 

3.6E-04 

%S2+lOCi 
urn 
"235 +ld 
U m + ~  

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.5E-04 
1.8E-05 
3.8E-04 

NA 
NA 
NA 
NA 
NA 
NA 

0.122 kglday 
1 (Unitles) 

350 daystyear 
70 Year 

' CDI CSF ILCR _ _  ~ 

(PCil  ( P C i P  (unitless) adionuclides 

%37+ld 
JP237+ld 
'uus 
b4S+Sd 
% B + l d  
%Zl+dd 
irSO+ld 

b + 7 d  
rcp9 

n4, 
lh?30+1od 
Jrn 

Jm+2d 
J?3.1 +Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

9.5E-03 

3.OE-02 

l.lE+OO 

l.OE+OO 
5.48-02 
l.lE+OO 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E-11 
13E- 11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.0E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.1E- 12 

1.1E- 12 

1.4E- 11 

1.z- 11 
8.7E- l3 
2.3E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

ILCR Summation = 5.7E- 11 

. 

I 

C-111-83 



nblcC.m-57 ' 

Summary of Intake Quutilation (chemic&) Allanalive 3 
Lime Sludge Pond with Private Ownership: Off-Property P u m a  (Child) 

Via Drinking W a t a  Ingestion 

IR 
EP 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

- 
B W X A T  

ln8crtion oh of 8rouohtcr  (RAGS. 1989) 

Exposure duration for non-arcinopn~ 
Exposure duetion for carcinogens 
Body weight 
Avctap time for carcioo~ear (liklimc) 
Avenge time forum-mrcimgens (ED0 1365) 
CoDccntotion of chemicals io 8roundwekr 

Exposure bequcnEy 

Bclcrcnccr 

C o m w u d  Colvcntra tion Units 

antimony 
arsenic 
beryllium 
uranium-total 
benm(a)pynnc 

a r d o r -  US4 
a r d o r -  WO 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Q ;bo d e  

NA 
N A  
NA 

2 .ME - 07 
NA 
N A  
NA 
N A  
NA 
N A  
N A  
NA 
NA 
N A  
N A  
NA 

1 uday 
350 dayVyear 
6 Year 
6 Year 
IS k8 

2SSY) days 
2190 &ap 

Cornmud Concenttation Units 

N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
NA 
N A  
NA 



\ a 
Table C.III-SI (continued) 

Summary of Risk Characterization (chemicals) 
Lime Slodm Pond with Private Ownership: Off-Property Farmer (Child) 

I I H Q  Summation = 4.90E-I3 

lISeoiC 
oeqllium 
uranium-?tal 
meom(a)&ene 
Earbade 
amclor-1254 
amclor-1260 
dieldrin 

, 

3.00E-04 
5.00E-03 

:-08 3.00E-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OOE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.90E-06 

- -  
Drinking Wate; hgesiion r ILCR Calculation 

I CDI I ILCR 

irsenic 
)eqllium 
iranium-total 
)enm(a)wene 
:arbamle 
imclor-12J4 
~mclor- 1260 
fieldria 

1.7SE+00 
4.30E+00 

-09 NA 
7.30E+00 

7.70E+00 
2.00E-02 

7.70E+00 
. 1.60E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Snmmation = Nk 
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i I Intake Equation 

Table CIII-58 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
Lime Sludge Pond with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion of DfinLing Water 

I 

IR 
EF Exposure frequency 
EDn Exposure duration 
Fl Fractional intake for radionuclides 
cw 

Ingestion rate of groundwater( RAGS. 1989) 

Concentration of radionuclides in groundwater 

C-111-86 

1 vday 
350 daysbear 

6 Year 
1 (Unitless) 

(see table below) 

1 
rl 
n 
n 
n 

n 
n 

n 
n 



llrblcC.UI-59 
Summary of Intake Quantitltion (chunicak) Ahexnative 3 

Lime Sludge Pond with Private Ownexship: Off-Property Farma (Chdd) 
Via Dermal Contad while Bathing 

P 

DA 
EP 
EDn 
E D C  
BW 
ATc 
ATn 
SA 

v 
BWXAT 

Dermal absabed dose 
Exposure frcqucnq 
bposurc duration for non-arcinopns 
Erpo~urc duration for carcinogcnr 
Body weight 
Avcrag~ time forcarcimgcnr @&time) 
Avcrap time for om-carcimgcn~ (EDn x365) , 

Skinsui6ccara awibblc forconhct 

o v  mg/cm2-Ly 
3% dayslyear 

6 Year 
6 Year 

15 k6 
255% days 
Zl90 days 
8000 cm2 

Comwurd DA LJnits 

antimony 
arsenic 
belyllium 
uranium-total 
benm(a)pyrcnc 
o r b d e  
a rodor- l254 

' ardor-a60 
dieldrin 

NA 
NA ' 

NA 
NA 
NA ' 

NA 
NA 

NA mdcm2-Ly 
NA mg/cm2-&y 
NA mglcm2-Ly 

NA mglcrnz-dy 
NA mg/cm2-Ly 
NA mg/crn2-Ly 
NA mg/cm2-&y 
NA mgJcm2-Ly 
NA mg/cm2-Ly 
NA mglcm2-Ly 
NA mg/cm2-Ly 
NA mg/cm2-Ly 
NA mg/cm2-Ly 
NA mg/fm'-Ly 
NA mg/cm'-Ly 

s.'Is~?-14 mg/cm2-Ly 

Bcfcrcaccr 

Compourd D A  Units 

NA NA mglcm2-Ly 
NA NA mg/cm2-Ly 
NA NA mg/cm'-Ly 
NA NA mg/cm2-&y 
NA NA mgicm2-Ly 
NA NA mg/cm2-&y 
NA NA mglcm2-Ly 
NA NA mg/cm'-&y 
NA NA mg/cm2-Ly 
NA NA mucm2-Ly 
NA NA mgicm2-Ly 
NA NA mg/d-Ly 
NA NA mg/cm2-Ly 
NA NA mdcm2-Ly 
NA NA mg/cm2-&y 



Table C.III-S9 (continued) 
Summary of Risk (karacterization (chemials) 

m a l  Contactwhile ]&thing 
I ILCR Calculation 
I CDI I CSP 

- 
Via I: 

I HQ CalculaSon 
I I CDI 

I 

I I W R  Summation = NI 
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1 

;take Equation 

IR 
EF 
EDn 
ca 

Table CIII-60 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Child) 
Via Inhalation of Gases and Particulates 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

NA 
3.2E-09 

NA 
NA 
NA 
NA 

3.5E-09 
NA 
NA 

3.3E-07 

CaXEFXEDnXIR 

%+lOd 
urn 
U, +ld 
um+zd 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

12 m3/day 
350 daysbear 

6 Year 
(see table below) 

CDI CSP ILCR -~ ~ 

Ladionuc tides (Uci) Ipci)-l (unitless) 

%7+1d 
VP, + Id 
?Irus 

b n + 4 d  

%9 
%+7d 
Thw 
%+lOd 
urn 
um+ld 
uPs+zd 

Ra226+8d 
Raz?s+ld 

3rsO+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA . 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.OE-05 

8.8E-05 

8.2E-U.3 

1.9E- 11 
2.9E-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7 . z -  12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.98-08 
l.lE-07 
2.6E-08 
2.5E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA 

23E- 12 

5JE- 15 

2.4E- 10 

I ILCR Summation = 2.4E- 10 

! 

C-III-89 



? 

IR 
PI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

P 

Table CJII-61 
Summary of Intake Quanlkation (chemicals) Akaoative 3 

Lime Sludge Pond wilh Private Ownership: Off-Proputy F u m a  (Child) 
Via Ingestion of Mea( Products 

lngcstion ntc of meat 
Pection irycstcd ban contrmimtcd SOUIICC 

Exposure frcqucnqr 
Exposurc duration b r  non-carcinopnr 
Exporurc duntion for arcinqcnr 
Body wcight 
Avcnp limc for arcimgcnr (littimc) 
Avcngc limc for om-arcinogcy (EDa x365) 
Concentration of chcmicala io mcat 

Compoud Concentration Units 

antimony 
ancnic 
beryllium' 
unnium-total 

arbzolc 
a r d o r -  US4 
ardor-I260 
dicklrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

bcnNa)pyrrnc 

Rclcrcoccr 

0.039 t @ y  
. 0.75 (UniUcrr) 

3 s  daydycar 
6 Y o r  
6 Y o r  
IS kg 

2ssY) dap 
2190 dap 

Compoud Concentration Unita 

N A  N A  m o r  
N A  N A  m C s  
N A  N A  m l v b  
N A  N A  m o s  
N A  N A  mdlts 
N A  N A  mas 
N A  N A  mdlrs 
N A  N A  mdks 

N A  N A  ms/lrs 
N A  N A  mdLs 
N A  N A  mgllr.3 
N A  N A  ms/lrs 
N A  N A  mdLs 
N A  N A  m o a  

N A  N A  



Table CIU-61 (contiaued) 
Summary of Risk Characterization (chemicals) 

Lime Sludge Pond witb Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Products 

arsenic A 1.8E+00 

beqJlium uranium -total I E - 1 3  NA 4.3E+00 
1 benm(a)pyrene 7.3E+00 
ea rbaml e 2.OE-02 
amclor- 1254 7.7E+W 
amclor - 1260 7.7E+00 
dieldrin A 1.6E+01 

1 HQCalculation 
I CDI 

Compound 
antimony 
arsenic 
beflium 
uranium-total 
benm(a)pyrene 
carbade 
amclor - 1254 
amclor- 1260 
dieldrin 

NA ’ NA 

I HQ Summation = 1.4E-0! 

I ILCR Calculation 
I I CDI I ILCR 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = N I  

I 
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itake Equation 

IR 
FI 
EF 
EDn 
Cf 

Table CIIf-62 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Prodacts 

Ingestion rate of mat  
Fraction ingested fromcontaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in mat  

h + l W  
urn 
um+ld 
um+u 

NA 
NA 
NA 
NA 
NA 
NA 

0.039 kg/day 
0.75 (Unitles) 
350 daysly- 

6 Year 

CDI csq, ILCR 
(unitlesd (UCi') (pa \ -  Radionuclides 

I 

%7+ Id 
NPul+ld 
hrvs 
R%+Bd 
R%+ld 

Tc99 
%+7d 
% 
%+la 
urn 
Um+lAi 
um+zd 

-22 +4d 
SrSQ+ld 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation - - 2.E- 15 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

8.38-07 

1.9E-05 

ME-05 

4.4E-05 
238-06 
4.88-05 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
55E-11 
13E- 11 
1.7E-10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA ' 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.8E- 16 

6.8E- 16 

1.4E-16 

7.OE- 16 
3.6E- 17 
9.6E- 16 

NA 
NA 
NA 
NA 
NA 
NA 

C-111-92 

4 

4 

' 4  
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Table C.III-63 (ooofoued) 
Summary of Risk Characterizatioo (chemicals) 

Lime Sludge Pond with Private h e r s h i p :  Off-Property Farmer (Child) 
Via Iogestioo of Dairy Producb 

I HQCdculatioo 
I CDI 

hmpund 
o t i m o y  
nenic 
lerjllium 
iranium - total 
leozo(a)plreot 
arbamle 

1 mclor - 1254 
imclor-1260 
Seldrio 

3.OE-04 N A  
XOE-03 N A  

5.OE-05 N A  

I I HQ Snmmrtion = 1.2E-(Y 

lrsenic 1.8E+00 N A  
ieqllium 4.3E+00 N A  
iranium - total 1E-11 N A  N A  
ieaao(a)plrene 7.3E+00 N A  
:a ham1 e 2.OE-02 N A  
imclor- 1254 3.7E+00 N A  
imclor-1260 7.7E+00 N A  
Iieldrio l.bE+Ol N A  

I I E R  Sommatios = NA 
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Table CIII-64 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

atakc'EQuatioa , - - Cp X EFX EDn X FIX IR 

IR 
FI 
EF 
EDn 
cp 

Ingestion rate of dairy produc8 
Fraction ingested from contaminated souFe 
E x p u r e  frequency 
Exposure duration 
Concentration of radionuclides in animal products 

NA 
1.2E-09 

NA 
NA 
NA 
ERR 

1.5E-06 
NA 
NA 

1.5E-07 

%+lM 
urn 
ups+ld 
uns+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.6E-06 
1.3E-07 
2.88-06 

NA 
NA 
NA 

, NA 
NA 
NA 

0.9 vday 
0.75 (Unitlen) 
3 s  daysiyear 

6 Year 

CDI CSP ILCR 
Radionuclides (Pa) (PCiT'  (unitless) 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.7E-06 

2.2E-03 

2.1E-04 

3.6E-03 
19E-04 
4.OE-03 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5JE- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

3.8E- 16 

7.9E- 14 

2.7E- 15 

5.8E- 14 
3.OE- 15 
8.OE- 14 

NA 
NA 
NA 
NA 
NA 
NA 

- 

I ILCR Summation et 2.2E-l3 

C-111-95 . : ' I  - .' , 



P 

1R 
Fl 
EP 
EDn 
EDc 
Bw 
ATc 
ATn 
CS 

Table CJII -65 
Summary of lotake a d  Risk QuaotilaIioo (chemic&) Ahcroativc 3 

Lime Sludge Pood with Private Ownaship: Off-Propdy Farma (Child) 
Via Ingestion of Vcgdabhs and Fruits 

Ingestion OIC of fruiu or vcgetabler 
Poctioo ingcrted bun contamimtcd sourcc 
Exposure frequenq, 
Exposure duration for non-cardnopa 
Exposure duration forercinogens 
Body weight 
A v e o g  Iimc fororcimgenr ( l k t b e )  
Avenge time for nm-orciaogear (EDn 1365) 
Conccntration of chemicals in vcytabler 

. B W X A T  

Compoud Conccntotion Llniu 

antimony 
arsenic 
bcryilium 
ura nium - t a l  
bcnm(a)pyrcne 
orbatole 
a rodor- US4 
ardor-U6O 
dieldrin 

N A  
N A  
N A  
N A  
N A  

. N A  
N A  

0.1 kg/day 
1 (Unitleu) 

3% LyJycar 
6 Yrar 
6 Year 
IS kg 

2ssY) dap 
2190 dap 

Compound Coacntotion Uniu 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Table CJII-65 (continued) 
Summary of Risk Characterization (chemicals) 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

CDI CSF 
I HQCalculation 

I I CDI ILCR 

arsenic 
beqllium 
uranium - total 
benm(a)pyrenc 
carbazole 
amclor- 1254 
amclor-1260 
dieldrin 

5.OE-03 NA 
2E-09 3.OE-03 2.4E-ff 

5.OE-OS NA 

arsenic 
b e 4 i u m  
uranium - total 
benm(a)pyrene 
ea rbaml e 
amclor-1254 
amclor-1260 
dieldrin 

1.8E+00 
4.3E+00 

7.3E+00 
. 2.OE-02 

7.7E+00 
7.7E+00 
1.6E+Ol 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = N/ 
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Table CIII-66 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

 take Equation CVX EFXEDn X F I X I R  

IR 
FI Fraction ingested fromcontaminated source 
EF Exposure frequency 
EDn Exposure duration 
cv 

Ingestion rate of fruits or vegetabks 

Concentration of radionuclides in vegetabks 

NA 
3.2E-06 

NA 
NA 
NA 

ERR 
1.OE-06 

NA 
NA 

3.68-04 

nLut+lOd 
urn 
ups+ld 
um+2d 

NA 
NA 
NA 
NA 

~ NA 
NA 

NA 
358-04 
1.8E-a 
3.88-04 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 kdday 
1 (unitless) 

350 days/year 
6 Year 

L 

CSP ILCR 
[ a,-l. [e nit less) 

CDI 
.adionaclides (PCi, 

%7+1d 
Yk37+ld 

Ra226+8d 
R%?S+ld 

SrSQ+ld 

%+7d 

pu, 

%9 

rh, 
Thtsz+lOd 
urn 
um+ld 
ups+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

6.7E-04 

2.1E-a3 

7JE-02 

73E-02 
3.8E-a0 
8.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E- 12 
5SE- 11 
13E- 11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.0E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

1.JE- U 

7.6E- 14 
NA. 
NA 

NA 
9.8E-U 

1.2E- 12 
6.1E- 14 
1.6E- 12 

NA 
NA 
NA 
NA 
NA 
NA 

4.OE- 12 - - 1 ILCR Summation 

. - _. . . . ..: ' .  . 

C-111-98 
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Table CIII-67 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: On-Property Perched Groundwater User 
Via Incidental Ingestion of Soil 

CS XEFXEDIl X F I X I R  - 
~ Intake Equation - 

IRS 
EF Exposure kequency 
EDIl Exposure Duration 
FI Fractional Intake 
cs 

Ingestion rate of soil (RAGS, 1989) 

Concentration of radionuclides in soil 

NA 
5.1OE-06 

NA 
NA 
NA 
NA 

5.6OE-06 
NA 
NA 

5.20E - 04 

pCimg 
pCimg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCimg 
pCimg 
pCimg 
pCimg 

%32+1, NA 
u234 22OE-04 
U235+1d 9.OOE-05 
U23U+Zd NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

180 mg/day 
350 daysbear 
70 Year 
1 (unitless) 

pCi/mg 
pCi/mg 
pCi/mg 
pCimg 
pCi/mg 
pCi/mg 
pCimg 
pCimg 
pCimg 
pCi/mg 

CDI CSF ILCR 
Radionuclides ( p a )  (pCi1-1 (unitless) 

%37+ld 
NP237+ld 
pU2s 
R%26+8d 
R%,+ld 
%+, 

Tc99 
%8+7d 
- 4 3 0  
Th232+1, 
u234 

U238+2d 

% O + l d  

U235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.m+01 

2.47E+O1 

229E+03 

9.70E+02 
3.97E+02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.80E-11 
2.20E - 10 
220E- 10 
7.80E- 10 
1.oOE- 10 
1.70E- 12 
3.6OE-11 
1 3 E -  12 
5.50E- 11 
1.3OE- 11 
1.7OE- 10 
1.6OE-11 
1.6OE- 11 
2OOE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

4.95E-09 

8.89E- 10 

298E-08 

1.592-08 
635E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

5.75E-08 - [ILCR Summation - 

".. 
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Table CIII-68 
Summary of Intake and Risk Quaatitation (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: On-Property Perched Groundwater User 
Via Ingestion of Drinldng Water 

IR Ingestion rate of groundwater (RAGS. 1989) 
Exposure frequency 
Exposure duration 

EF 
EDn 
FI Fractional intake b r  radionuclides 
cw Concentration of radionuclides in groundwater 

Cw X EFX EDn X Fl X IR 

. . .  

%7+ld 
% 3 7 + l d  
k 3  
R%+,d 

4'22+4d 

rcpg 
%+7d 
-4.20 
Thuo+lOd 
urn 
um+2d 

R%28+ld 

srW + Id 

+Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA pCiA 

NA pOn 
NA pcin 
NA p m  
NA p a  

5.68-04 p m  
1.6E-02 p m  

NA pcI/1 
NA p(7in 

9.3E-05 p a  

NA 

NA 
NA 
NA 
NA 

4.6E+00 

2.7E+01 
7.8E+02 

NA 
NA 
NA 

3.1E+04 
1.7E+oO 
3.48+04 

NA 
NA 
NA 
NA 
NA 
NA 

2 vday 
350 dayslyear 
70 Year 

1 (Unitless) 
(see table below) 

NA p a  
6.4E-01 p m  

UZ3S+ld 3.4E-02 p m  
. 7.OE-01 p a  

h + l O d  
urn 

um+2d 
NA p m  NA 

NA NA 
NA NA p 0 n  
NA NA pCUl 
NA NA pCM 
NA NA pclfl 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA ' 

NA 

NA 
NA 
NA 
NA 

1.OE-09 

9.9E- 10 
1.OE-09 

NA 
NA 
NA 

5.OE-07. 
2.7E-08 
6.9E-07 

NA 
NA 
NA 
NA 
NA 
NA 

LILCR Summation. - - 1.2E-06 

c-111- 100 
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Table CIII-69 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: On-Property Perched Groundwater User 
Via Inhalation of Gases and Particulates 

Intake Equation 

IR 
EF 
EDn 
Ca 

CaX EFX EDn X IR - - 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

NA p W r d  

NA pWm’ 
NA pWn? 
NA p W r d  
NA p W r d  

NA pUd 
NA p a d  

2.2E-07 pWn? 

2.5E-07 pWn? 

2.3E-05 p W d  

%+la 
urn 
U m + M  
u?3S +Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . NA 
NA 

20 m”/day 
350 dayslyear 
70 Year 

(see table below) 

CDI CSF ILCR 
Radionuclides (Pa) (pC.i)-l (unitless) 

NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l.lE-01 

NA - 

1.2E-01 

l.IE+Ol 

1.9E-11 
2.98-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-08 - 
l.lE-07 
2.6E-08 
2.5E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.2E-09 

7.4E- 12 

3.2E-07 

~ 

3.3E-07 -. - LILCR Summation - 

1 -  c-111-101 



IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Table CJII -70 
Summary of Intake Quantilltion (chemicabi) Ahanalive 3, 

L i e  Sludge Pond with Rivate Ownaship: Oo-Propcrty Perched Groundovrla Usa 
Via Ingestion of Meat Produds 

ingestion PIC of meat 
Fraction ingested from contamimtcd soum 
Exposure frequency 
Exposure duration for non-carcinopni 
Exposure duration for arcinagena 
Body weight 
Avengc time forarcimgcnr (littime) 
Avcngc time for nrn-arcbgcns  (EDn x36S) 
Concentration of chemicals in meat 

BW X AT 

0.101 kdday 
0.75 (!hitless) 
3 9  da*r 
70 Year 
70 Yrar 
70 kg 

2ss9  dap 
25550 dap 

Compouod Colrcntralion Un& 

antimony 
arsenic 
beryllium 
uranium - total 
bcnzo(a)pyanc 
arbrole 
a r d o r -  1254 
a r d o r - M O  
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  . ’ 
N A  

N A  
N A  
N A  

6.OE-08 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

Compourd Concentration Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

NA 
N A 

/ 

N A  
N A  
N A  
N A  
N A  
N A  
N A  , 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Table CAI-70 (continued) 
Summaxy of Risk Characterization (chemicals) 

Lime Sludge Pond with Private Ownership: On-Property Perched Groundanter User 
Via Ingestion of M a t  Products \ -  

CDI 
bmpound (mdkg-day) 

RID HQ 
(mp/kg-day) (umdess) 

3 . E - 0 4  
5.OE - 03 

11 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA . 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.1E - 08 

NA . 

I HQ Summation = 2.1E -Of 

I ILCR Calculation 
I I CDI I CSF I ILCR 

Compound 
antimony WA NA NA 

I (mdkg-day)) (mp/kg-day)-' I (uritless 

arsenic 
beqllium 
uranium-total 
benm(a)Wene 
carbazole 
amclor-1254 
amclor-1260. 
dieldrin 

1.8E+00 
4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+ 01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I ILCR Snmmation = NP 
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Table CIIf-71 
Summary of Intake and Risk Quantitation (radionuclides) Alterhative 3 

Lime Sludge Pond with Private Ownership: On-Property Perched Groundwater User 
Via Ingestion of Meat Products 

ntaLe Equation 

IR 
FI 
EF 
EDn 
Cf 

CfXEFXEDnXFIXIR - - 

Ingestion rate of meat 
Fraction ingested fromcontaminated source . 
Exposure frequency 
Exposure duration 
Oncenuation of radionuclides in meat 

%7+ld 
NPZn + ld  

R%26+8d 
% 2 8 + l d  
@!2l+4d 
% O + l d  

?h?28+7d 

puvs 

Tcpg 

% 

NA 
2.88-04 

NA 
NA 
NA 

ERR 
2.1E-01 

NA 
NA 

1.7E-a3 

%+, 
urn 
Um+ld 
%8+u 

NA 
NA 
NA 
NA 
NA 

. NA 

NA 
4.1E-02 
1.7E-02 
2.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 

0.101 kg/day 
0.75 (Unitles) 
3u) dayslyear 
70 Year 

ILCR 
(noitlesn) 

CDI 
Radionuclides ' ( V a l  (pci 

%7+ld 
NPZn+ld 
puvs 
%26+8d 
R%+ld 

Tc99 
?h?28+ld 
% 
%+1&3 
u?34 
u?3s +Id 
upa+2d 

% 2 2 + 4 d  
srSO+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

5.2E-01 

3.9E+02 

3.2E+00 

7.6E+01 
3.1E+01 
3.7E-02 

NA 
NA 
NA 
NA 
. NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 

1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

7.8E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.1E- 10 

1.4E-08 

4.1E- 11 

1.2E-09 
4.9E- 10 
7.4E- 13 

NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation a 1.6E-08 

c-111- 104 



IR 
FI 
EF . 
@ D O  

EDc 
BW 
ATc 
ATn 
cs 

Table C.111-72 
Summary of lotake Quaratitation (chemicak) Alternative 3 

Lime Sludge Pond with Private Ownership: On-Roputy Perched Groundwater User 
Via Ingestion of Dairy Roduds 

X E D  X FI XIB 
BW X AT 

Ingestion ntc of dairy products. 
Fraction ingcrtcd from cnntamimtcd COUFCC 

h p u r c  dura tion for non-carchognr 
Exposurc dura lion for carcinqgcnr 
Bcdy wcigbt 
A V C ~ ~  time for tarcinogcnr (IiLtimc) 
Avcnp timc for om-tarcbgcnr (ED0 x36S) 
Concentration of cbemicalr inanimal products 

E x p u r c  frcqucncy 

Compourd Concentration Units 

a ntimony NA WJh 
arscnic NA m%lra 
bcrylliurn . NA m%lrs 
uranium-t&l 2.2E-07 m%Lg 
benm(a)pyrcnc N A  m%lrs 
tarbazolc NA m%lrg 
a r d o r -  US4 NA mdL8 
ardor-U60 NA mW% 
dieldrin NA m a g  

NA NA me/lre 
NA NA m o p  
NA NA melLi3 
NA NA m&e 
NA NA m . 0 0  
NA NA m%lre 
NA NA m%lrg 

0.4 W y  
0.7s (Unitlcrr) 
3Y) daydycar 
70 Y e r  
70 Year 
70 kg 

2ssY) dap 
2ssso dap 

Concentration Units Compourd 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 

% NA 

NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.III-72 (continued) 
Sommary of Risk Characterimtion (chemicals) 

Line Sludge Pond with Private h e r d i p :  Om-Property Perched Gmondwater User 
Via Iogestiom of Dairy Products 

I HQCalculation 
I CDI 

arsenic 3.OE-04 NA 
beqllium 5.OE-03 NA 
uranium-told . 8.9E-10 3.OE-03 3.OE-0 
benao(a)pjrene 
carbazole 
amclor-1254 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA I I I HQ Summation = 3.OE-( 

NA NA 
5.OE-OS NA 

arsenic 1.8E+00 NA 
4.3E+00 \ NA beflium 

uranium-total 
benzo(a)pjrene 7.3E+00 NA 
carbazole 2.OE-02 NA 
amclor - 1254 7.7E+00 NA 
amclor- !260 7.7E+00 NA 
dieldrin 1.6E+01 NA 

I 

I I ~ R  Summation = NA 

1 
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Table CIII-73 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: On-Property Perched Groundwater User 
Via Ingestion of Dairy Products 

Intake Equation 

IR 
FI 
EF 
EDn 
Cp 

. .  

Cp XEFX EDn X FIX IR - - 

Ingestion rate of dairy producs 
Fraction ingested fromcontaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

-%B+lcM 
u, 
"23s +ld 
Um+zd 

NA 
NA 
NA 
NA 
NA 

, NA 

0.4 Vday 
0.75 (Unities) 
350 daystyear 
70 Year 

CDI CSF ILCR 
ladionuclidcs (Pa) (pCi)-' (unitless) 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.9E-01 

7.7E+03 

1.OEfOl 

9.OE+02 
3.7E+02 
5.3E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 

' 2.2E-10 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E-11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

4.1E-11 

2.8E-07 

1.4E- 10 

1.4E-08 
5.9E-09 
1.1E-11 

NA 
NA 
NA 
NA 
NA 
NA 

3.OE-07 - LILCR Summation - 

.: C-111- 107 3 .  *. 



Table CJII-74 
Summary of Intake and Risk Quanlitation (chemicatp) Akernativc 3 

Lime Sludge Pond wah Rivale Ownership: On-Ropcrty Perched Groui~dwaer User 
Via Ingestion of Vegct*lei and Fruits 

IR 
PI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

Ingcrtion ratc of buib  or vcgcbblcr 
Fraction ingested from wotimimtcd soufcc 

E x p u r e  duration for non-carcinogni 
Expure duration for orcincgcnr 
Body weigh1 
A v e n p  time for oreimgcnr ( l & h c )  
Avclap time for om-iarcimgenr (ED0 1365) 
Concentration olcbemicals in vcgcbblcr 

E x p u r e  frequency 

0.122 kg/Cay 
1 (Unidcs) 

350 & w e a r  
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Clnib 

antimony 
arsenic 
beryllium 
uranium-total 
benm(a)pymne 
orbazolc 
a rdor-  1254 
a r d o r -  I260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  

2.9E-05 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

Compound Concentration Clnib 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

. N A  
. N A  

N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

z? 
Z 

F 



Table C.IJI-74 (continued) 
Summary of Risk characterization (cbea~iah.) 

Lime Sludge Pond with Private k e r s h i p :  Om-Property Perched Groundwater User 
Via Ingestion of Vegetabbs and € h i t s  

Compound 
antimny . 

- -  
HQCalculation 

CDI RID HQ 
[mdkg-day) [mdkg-day) [uuidess) 
YA 4.OE-04 NA 

arsenic 
beqllium 
uranium - to tal 
bem(a)pyrene 
carbazole 
amdor-1254 
amclor-1260 
dieldrin 

.. CompDund 
anlimnv 

3.OE-04 
5.OE-03 

-08 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

ILCR Calculation 
CDI CSP ILCR 

[mrJkg-day) [mdk-day)-' [unitless) 
N A  NA NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E -05 

NA . 

1 I 1IQ Summation = 1.6E-0! 

arsenic 
beqllium 
uranium-total 
benm(a)pyrene 
carbazole 
amclor - 1254 
amclor-1260 
dieldrin 

A 

4.9E- 

A 

1.8E+00 
4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

-08 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I I ICR Summation = NA 
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Table CIII-75 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: On-Property Perched Groundwater User 
Via Ingestion of Vegetables and Fruits 

itake Equation 

IR 
FI 
EF Exposure frequency 
EDn Exposure duration 
cv 

Ingestion rate of fruits or vegetabks 
Fraction ingested from contaminated source 

Concentration of radionuclides in vegetables 

%7+ld 
NPvl+ Id 

Ra226+8d 
R%28 + Id 
%+4d 
Sr$O+ld 

%+7d 

pu118 

T% 

.rh, 

NA 
5,lE-02 

NA 
NA 
NA 

ERR 
1.4E+01 

. NA 
NA 

432-01 

h + l O d  
urn 
un5+ld 
"ps+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.9E+OO 
7.7E-01 
9.88-03 

NA 
NA 
NA 

' NA 
NA 
NA 

0.122 kg/day 
1 (Unitless) 

350 dayslyear 
70 Year 

CDI csq ILCR 
(PCiI (PCiI- (unitless) Radionuclides 

I 

%7+ld 
NP137+ld 

Ra226+8d . 
R%28 + Id 
-+4d 
srSU + Id 

h + 7 d  

p u ,  

T%9 

% 
%+rod 
urn 
um+ld 
ups+2d 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation - - 1.7E-06 

NA 

NA ' 
NA 
NA 
NA 

NA 
NA 

1.4E+03 
NA 

5.6E+Q3 
' 2.3E+03 

2.9E+01 
NA 
NA 
NA 
NA 
NA 
NA 

1.5E+02 

4.2E+04 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E- 12 
5.5E-11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

3.48-08 

1.5E-06 

1.8E-08 

9.OE-08 
3.7E-08 
5.9E-10 ' 

NA 
NA 
NA 
NA 
NA 
NA 

c-111-110 
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%7+ld NA 2.OE-06 NA 
NPrn+ld 2.1E-01 4.3E-07 9.1E-08 

NA 2.8E-11 NA 
NA 6.OE-06 NA R??26+8d 

R b + l d  NA ,2.9E-06 NA 
%222 +4d NA 5.98-06 NA 
Sr50+ld 2.3E-01 NA NA 

NA 6.OE- 13 NA 
%+7d NA 5.68435 NA 

NA 8.58-06 NA 

puvs 

Tcgp 

%XI 
-%32+1Od urn 9.2E+00 3.OE- 11 2.7E- 10 

2.2E+01 5.4E- 11 1.2E-09 

%S +Id 3.TE+m 2.4E-07 9.OE-07 
U238+2d NA 5.1E-08 NA 

T ~ I C  c m - 7 6  
Summary of Intake and Rid Quantitation (radionuclides) Alternative 3 

Lime SIudge Pond with Private Ownership: On-Property Perched Groundwater User 
Via External Radiation 

)one Equivalency Equat: = [DRXEFXEDnX m j X ( l - q ) ]  +[DRXEFXEDnX ET,X(l-SH,)] 

EF Fraction ofyear spent exposured 
ED Exposure duration 
ET; Fraction of day spent indoors 

Fraction of day spent outdoors 
Shield factor indoors 
Shield factor outdoors 

ET0 
SH; 
SHO 
DR Radionuclide specific dose concentrations 

NA P a 3  

NA P W  
NA PWg 
NA PWi3 
NA P w 3  

NA P a 3  
NA P a 3  

5.10E-03 pWg 

5.608-'03 pcilg 

5.20E-01 pWg 

0.96 (unitless) 

0.76 (unitless) 
0.24 (unitless) 
0.5 (unitless) 

NA (unitless) 

70 Year 

(see table below) 

%32+lCd 
urn 
Um+za 
%S +Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA ' P w 3  

NA P a g  
NA P a 3  
NA P W 3  
NA P a 3  
NA P c i h  
NA Pci/p 
NA Pci/g 

2.20E-01 pCi/g 
9.00E-02 pcilg 

CDI CSF ILCR 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA 
NA 
NA 
NA 

N A  

NA 
NA 
NA 
NA 
NA 

9.9E - 07 - ILCR Summation - 

x 
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Table CIII-77 
Summary of Intake and  Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal  Ownership: On-Property RME Resident  Fa rmer  (Adult)  
Via Incidental  Ingestion of Soil 

CS X EF X E h  X FI XIR - [ntake Equation - 

IRS 
EF l3posure Bequency 
E h  Exposure Duration 
FI Fractional Intake 
CS 

Ingestion rate of soil (RAGS. 1989) 

Concentration of radionuclides in soil 

q37+1d 
NP237+ld 
pu238 

RauB+ld 
' %+a 

Tc99 

-0 

R%6+8d 

Sr90+ld 

rZht28+7d 

NA 
5.1OE-06 

NA 
NA 
NA 
NA 

5.6OE-06 
. NA 

NA 
5.2OE-04 

P c h g  
pCi/mg 
pcimg 
pCi/mg 
pCi/mg 
pcimg 
pcimg 
pcimg 
P-g 
pci/mg 

Thu2+locl 
u234 
'235+ld 
%8+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
22OE-04 
9.OOE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

180 mg/day 
350 daysbear 
70 Year 
1 (unitless) 

pCi/mg 
pci/mg 
pcimg 
pci/mg 
pcimg 

P c h g  
pcimg 
PCi43  
P c h g  

pcimg 

CDI CSF ILCR 
Radionuclides (pCi) (pCi)-' (unitless) 

NA 28OE-11 NA 

%?a NA 220E- 10 NA 

Ra228+ld NA 1.OOE- 10 NA 
NA 1.70E- 12 NA 

T% NA 130E- 12 NA 
%8+7d NA 550E- 11 NA 

NA 1.70E- 10 NA 

225E+01 220E- 10 4.9E - 09 
%37+1d 
NP237+ld 

R%6+8d NA 7.80E- 10 NA 

%+a 
247E+Ol 3.6OE-11 8.89E- 10 sr9Q+ld 

229E +03 130E-11 298E-08 

u234 9.70E+02 1.6OE-11 1.55E-08 
u23S+ld 3.97E+02 1.6OE- 11 635E-09 

%O 
%!32+1od 

u238+2d . NA 2oOE-11 NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA ' NA NA 

5.7%-08 - I ILCR Summation - 



b 
l i b l c  C.m-78 

Summary of Intake Quantlalion (chcmicak) Altrsnative 3 
Lime Sludge Pond wSh Fedaal Ownaship: On-Property RME Resident Farmer (Aduk) 

Via Urinking W a e r  Ingestion 

IR 
EF 
EDn 
E D C  

BW 
ATc 
ATn 
CS 

P 

Ingestion ~ t c  of gro~ncbvatcr (RAGS. 1989) 
Exposure frequency 
Exposure duntmn for non-carcinogns 
Exposure duration for srcinagcnr 
M y  weight 
Average time for srcimgenr OYtimc) 
Averag~ time for om-srcinogenr (@Do x365) 
Concentration of chemicals in Broundvatcr 

Compoud Concentntion Units 

antimony 
arsenic 
beryllium 
uranium- tdal 
bcnzo(a)pyrcne 
aarbazolc 
a r d o r -  US4 
a r d o r  - 1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  

6.M)E-06 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

2 U h y  

70 Year 
70 Year 
70 kg 

25550 days 

350 d a m c a r  

25550 days 

C o m w u d  Concentration Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

. N A  
N A  
N A  
N A  
N A  
N A  
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Table C.III-78 (continued) 
Summary of Risk C h a r a c t k ~ t i o n  (&nicals) 

Drinking Water Ingestion 
I ILCR Calculation . 
I CDI I CSP I ILCR 

VL 
I HQ Calculation 
I CDI 

arsemc 
beqilium 
uranium - ~0t-d 
benm(a)pyren: 
carbamle 
amclor-1254 
amclor-1260 
dieldrin 

I 
I HQ Summation = 5.488-01 

5.00E-03 
3.00E-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 

5.00E - 05 

NA 
5.48E:OS 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 

Compund 
antimny NA NA 

I (rnplkg-day)I (mplkp,-day)-' I (unitless) 

arsenic 
beqilium 
uranium-toti 
benm(a)pjrene 
carbarole . 
amclor-1254 
amclor-1260 
dieldrin 

1.7SE+00 
4.30E+00 
NA 
7.30E+00 
2.00E-02 
7.70E+00 
7.70E+00 
1.60E+Ol 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summation = NP 
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Table CIII-79 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Drinking Water 

Intake Equation 

IR 
EF 
EDn 
FI 
cw 

CwX EFX EDn XRXIR - - 

Ingestion rate of groundwater (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

%S2+lOd 
u234 
UPS +Id 
UPB+U 

. NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.9E-03 
1.OE-04 
2.OE-a3 

NA 
NA 
NA 
NA 
NA 
NA 

2 I/day 
350 dayslyear 

1 (Unitless) 
70 Year 

(see table below) 

CDI CSF ILCR 
Radionuclides (Pa) . (pa)-l (unitless) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.3E+01 
4.9E+00 
9.8E+01 

NA . 
NA 
NA 

NA NA 
.' 1 NA NA 

NA NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
ME- 11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.5E-09 
7.8E- 11 
2.OE-09 

NA 
NA 
NA 
NA 
NA 
NA 

.- 

3.5E-09 - [ILCR Summation - 1 

C-111- 1 15 \ _ -  . .r; 



DA 
EP 
EDn 

- m c  
Bw 
ATc 
ATn 
SA 

lhblc C.III-M) 
Summary of IOnake QuanlSaIion (chemicals) Alesoalive 3 

Lime Sludge Pond wirh Fedaal Ownaship: On-Proputy RME Raided P u m a  (Adul) 
Via Dermal Cnntad while Bathing 

Dcroral absorbed dose 

E x p u r e  duetion for non-carcinognr 
Exposure duntion for iarcbogcnr 
Body weight 
~ v c n g c  time for arc imgcnr  (littime) 
Aveags  time for nm-iarciDOgens (ED0 1365) 
Skiocurhccare  available forcontact 

Exposure frequency 

- 
EW X AT 

o v  mg/cm2-&y 
350 d a y a e a r  
70 Ycar 
70 Year 
70 kg 

25550 days 
25550 days 
23000 cm2 

Cornmud DA LJoits 

a ntimony 
arsenic 
beryllium 
u a n i u m - t a l  
benzo(a)pyrcoc 
iarbszolc 
a r d o r - U S 4  . 
a r d o r -  U60 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mg/cm’-&y 
NA mg/cm2-&y 
NA mg/crn2-&y 

1.SOE-12 mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm’-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA’ mglcrn2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mgcm2-Ly 

Compourd DA Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA rng/cm2-&y 
NA mglcm2-&y 
NA mg/cm2-&y 
NA mg/cm’-&y 
NA mg/cml-&y 
NA mg/cm2-&y 
NA rnucm2-&y 
NA mg/cm2-&y 
NA mucm2-&y 
NA ig/cm2-&y 
NA rnglcm2-Ly 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 



Tabb CXI-80  (eontinned) 
Senunary of Risk Characteri~tion (chemicals) 

b e  Slndm Pond with Federal Ownership: On-Property Rb€E Resident Farmer (Adnlt) - 
via T _ _  - 

I HQ Calculation 
I CDI 

nlimny 
rsedic 
eqllium 
lranium - total 
enzo(a)pyrene 
arbamle 
mclor- 1254 
mclor - 1260 
Eeldrio 

2.8SE-04 
S.OOE-03 
1.SOE-04 

NA . 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

, 4.SOE-OS 

NA 
NA 

3.1SE-06 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I I HQ Sommrtioo = 3.1SE-0f 

m a l  Contactwhile Bathins 
I ILCR Calculation 
I CDI I CSF I ILCR 

Compund 
antimonv tNA NA NA 

I (mp/kg-day)I (mp/kg-day)-' I [urddess 

arsedc 
beqllium 
uranium - total 
beom(a)pyrene 
carbazole 
amclor-1254 
amclor - 1260 
dieldrin 

3E- 

1.90E+OO 
4.30E+00 

10 NA 
NA 
2.228 - 02 
1.03E+01 
1.03E+01 
1.78E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Somination = NA 
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Table CIII-81 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Inhalation of Gases and Particulates 

makc Equation i CaXEFXEDnXIR 

IR Inhalation rate of gases (RAGS, 1989) 20 m'lday 

EF 
EDn 
ca 

Exposure fmquency 350 daysryear 
70 Year Exposure duration 

Concentration of radionuclides in air (see table below) 

%7+ld 
NP237+ld 

RaU6+8d 
RiLL?s+ld 
%+4d 
SrW+ld 

%+7d 

puvs 

Tc39 

Ih, 

NA pWn? 

NA p a n ?  
NA p a d  
NA p a n ?  
NA p a n ?  

2.5E-07 p a d  
NA pan'?  
NA p a n ?  

2.28-07 

2.38-05 p a d  

Ih2J2+lOd 
urn 
urn +ld 
upa+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA pWn? 
NA p W d  
NA p a n ?  
NA p a n ?  
NA p a d  
NA p a n ?  
NA p a n ?  
NA p W d  
NA p a n ?  
NA p a n ?  

ILCR 
(nnitless~ 

CDI 
Ladionuclidea (UCi) 

%7+ld 
Np237+ld 

Ra226+8d 
Ra228+ld 
R"?P+4d 
SrW+ld 

%+7d 

puvs 

T%9 

nL, 
%+lOd 
urn 
urn+ld 
ups+zd 

NA 
NA 
NA 
NA 
NA 
NA 

. NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 

l.lE-01 

1.2E-01 

l.lE+Ol 

1.9E-11 
2.9E-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2JE-08 
2.4Er08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.28-09 

7.4E- 12 

3.28-07 

I ILCR Summation = 3.38-07 

C-III- 1 18 



Table CJII -82 
Summary of I d a t e  Quantitation (chemicals) Ahemalive 3 

Lime Sludge Pond with Fedaal Owncrsbip: On-Property RME Resided Farmer (Adult) 
Via Ingestion of Meat Produds 

1R 
FI 
EP 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

X E D X F I X J E  
BW X AT 

Ingestion rate of meat 
Fraction ingested from contaminated SOUFCC 

Exposure frequency 
Exposure duration for non-carcinogns 
Exposure duration for cdrcinogenr 
Body weight 
Avenge time for cdrcimgenr (liktime) 
Avcngk time for ncm-cdrcinogcnr (EDn x365) 
Concentration of chemicals in meat 

Compourd Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
benm(a)pyrcnc 
artaznlc 
a r d o r  - US4 
a r d o r -  1260 
dieldrin 

N A  
N A  
N A  
NA 
N A  
NA 
NA 

0.101 kg/day 
0.75 (Unitless) 
3S0 dayslyear 
70 YQl 
70 YQ! 
70 kg 

2SSSO days 
25550 days 

Compouod Concentration Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 



. 
. **. 

z , . . . ., _. 
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.. 

i' P . , ..& ,. i. 

CDI CSF 
Compund [mdh-day) (m&-day)-' 

Table C I I I l 8 2 ( c o . t i q -  
Sonmary of R i a  Characterization (chemicals) 

h e  Sludge Pond with Federal Ownership: Os-Prnperty RbiE Resident firmer (Adult) 
Via Inpsiion of Meat Prndacts 

ILCR 
(uridess) 

arseiuc 
berJlium 
uranium - total 
benm(a)plreoe 
cahawle 
amclor-1254 
amclor-1260 
dieldrin 

5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 

5.OE-OS 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.1E-08 

I 
.I HQ Summation = 2.1E-OI 

arsenic 
bedlium 
uranium - total 
benm(a)pyrene 
carbazole 
amclor-12S4 
amclor-1260 
dieldrin 

1.8E+00 
4.3E+00 

NA 
7.3E+00 

7.7E+00 
2.OE-02 

7.7E+00 
l.bE+Ol 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I ILCR Summation = Nk 
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Table CIII-83 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: On-Property RME Resident Farmer (Adult) 

1 

Via Ingestion of Meat Products ' 

n e e  Equation 

IR 
FI 
EF 
EDn 
Cf 

- - CfX EFX EDn X FI X IR 

Ingestion rate of meat 
Fraction ingested fromcontaminated source 
Exposure frequency 
Exposure duration 
Concentration ofradionucMes in .mat 

%+1M 
urn 
U,+ld 
urn+, 

NA 
NA 
NA 
NA 
NA 
NA 

0.101 kg/day 
0.75 (Unitless) 
350 daysi'year 
70 Year 

ladionuclides (unitless) 

%7+ld 
NPZ37 + Id 
puus 
Ra226+8d 
Ra228+ld 
%l+4d 

%9 
%+7d 
nL, 
%+1Od 
urn 
um+2d 

SrgO+ld 

"235 +Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

5.2E-01 

3.9E+02 

3.2E+00 

7.6E+01 
3.1E+01 
3.7E-02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E- 11 
1.E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.lE-10 

1.4E-08 

4.1E- 11 

1.2E-09 
4.9E- 10 
7.4E- 13 

NA 
NA 
NA 
NA 
NA 
NA 

- .  . .  

I ILCR Summation - - 1.6E-08 

c-m-121 
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IR 
FI 
EP 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-84 
Summary of Imlake Qumllalioa (cbanicak) Akeroaiivc 3 

Lime Sludge Pond wkh Federal Ownership: On-Property RME Resideol Farmer (Aduk) 
Via Ingestion of Dairy Roduds 

BW X AT 

Ingestion nte of dairy products 
Faciion ingested from contamimtcd source 

Exposure duntion for noo-arcinogns 
Exposure duntion for srcinogcnr 
Body weight 
Avenge time for cdrcioogcnr ( l k h c )  
Avengz time for om-cdrcinogcnr (ED0 1365) 
Concentration of chemicals inanimal prodlrts 

Exposure frcqucnq 

Compoud Concentration U n i k  

antimony 
arsenic 
beryllium 
unnium-total 
bcnzo(a)pyrcnc 
s rk3 d e  
ardor-1254 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  

2.2E-07 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.4 UCay 
0.75 (Unitless) 
3Y) & w e a r  
70 Year 
70 Year 
70 kg 

255Y) days 
2ssYl days 

Compoud Conceointion Units 

N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA.  . 
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
NA 
NA 
N A  



Table C.m-84 (oontinoed) 

b m p u n d  
nl imny 
rsenic 
eqllium 
iranium - total 
enzo(a)pyrene 
arbamle 
mclor - 1254 
mclor-1260 

Sonunary of Risk Charac&rization (~hemimls) 
h e  Sludge Pond with Federal Ownership: On-Pmperty BME Resident f i rmer  (Adolt) 

Via Ingestion of Dairy Prodt~cts 

HQCalculation 
CDI RID HQ 

[mdkg-day) (mdkg-day) [unitless) 
NA 4.OE-04 NA 
NA 3.OE-04 NA 
NA 5.OE-03 NA 

NA NA NA 
NA NA NA 
NA NA NA 
N A  NA NA 

8.9E-10 3.OE-03 3.OE-07 

Eeldrin 5.OE-05 NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA . NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I I HQ Summation = 3.OE-07 

I ILCR Calculation 
I CDI I CSP 1 '  ILCR 

intiwny 
irsenic 
ieqllium 
iranium - total 
)enm(a)wene 
:arbamle 
imclor-1254 
imclor- 1260 
fieldrin 

N A  NA 
1.8E+00 
4.3E+00 

10 NA 
7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 

I 

I ILCR Summation = N A  



-- FEMP-OU02-6 FINAL 
March I ,  1995 

Table CIII-85 
Summary of Intake and Risk Quaotitation (radioouclides) 'Alternative 3 

Lime Sludge Pood with Federal Ownership: Oo'-Property RME Resident Farmer (Adult) 
Via Ingestion of Dairy Products 

ntake Equation - - Cp X EFX EDn X FIX IR 

IR Ingestion rate of dairy producrp 0.4 Vday 
Fl Fraction ingested fmmcontaminated source 0.75 (Unitless) 

EDn Exposure duration * 70 Year 
CP 

EF Exposure frequency 3so dayslyear 

Concentration of radionuclides in animal products 

%7+ld 
NP237+ld 
PlLUs 
R%26+8d 

%n +4d 

T%9 

%XI 

R%2B+ld 

SrSO+ld 

' %+7d 

NA 
2.6E-05 

NA 
NA 
NA 

ERR 
l.lE+CO 

NA 
NA 

1.4E-a3 

Th?Jo+lOd 
"2% 
U23S+M 
um+u 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.2E-01 
5.OE-02 
7.28-05 

NA 
NA 
NA 
NA 
NA 
NA 

CDI CSF ILCR 
Zadionuclidcs ( V c i )  IpCi)-' (onitless) 

%7+ld 
NPZJl+ld 
puus 

%+4d 

SrSO + Id 
=%9 

%XI 
?buo+lOd 
urn 
up5+ld 
uPs+&i 

R%26+8d 
R%28+ld 

%+7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.9E-01 

7.7E+a3 

l.OE+Ol 

9.OE+02 
3.7E+02 
5.3E-01 

NA 
NA 
NA 
NA 
NA 
NA . 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E-11 . 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 

. NA 
NA 
NA 

NA . 
' 4.1E-11 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.88-07 

1.4E- 10 

1.4E-08 
5.9E-09 
1.lE-11 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation - - 3.OE-07 

C-III-124 



Tab 
Summary of lotake and Rkk C 

Lime Sludge Pond with Federal Ownash 
Via Ingestion o 

= X E D  X FI X 1B 
BW X AT 

IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

Ingestion rate of fruits or vegetables 
Fraction ingested frm concrminatcd SOUICC 
Exposure frequcnfy 
E x p u r e  dura tion for non-cardnogns 
Exposure duration for carcinogens 
Body weight 
Aven'pc time for carcinogens (IiLfime) 
Aven'pc time for nm-srcinogenr (EDn x365) 
Concentntion of chemicals in vegetables - 

Compound Concentration CJnits 

antimony 
a rsenic 
beryllium I 

uta nium-total 
benm(a)pyrcne 
ca rbe d e  
a r d o r -  US4 
arodor-U60 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

. 

N A  
N A  
N A  

2.9E-05 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

I 

X I 1  -86 
nlitation (cbemicak) APesnative 3 
On-Property RME Resident Fumes (Aduk) 
:gctables and Fruits 

0.122 kg/&iy 
1 (Unitless) 

350 daydyear 
70 Y e r  
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

N A  N A  m%Lg 
N A  m w h  
N A  mg/Lg 

N A  N A  m%Lg . 
N A  N A  mg/Le 
N A  N A  mg/Lg 
N A  N A  m a h  
N A  . N A  m a g  
N A  N A  m%Lg 
N A  N A  m%Lg 
N A  N A  mg/Lg 
N A  N A  mg/Lg 
N A  N A  mg/Lg 
N A  N A  m%Lg 

' N A  
N A  
N A  N A  



Table C.III-86 (amtinued) 

bmpund 

Summary of Risk Charredriation (chemicals) 
Lime Slodge Pond with %der81 Ownership: (k-Property BME Residemt Famer (Adult) 

Via I.gastio. of Vegetables and Fruits 

HQ Calculation 
CDI RID HQ 

[mdkg-day) (mdkg-day) (uritless) CompJund 
ant imny 
arsenic 

I I HQ Snmmation = 1.6E -0. 

(mdkg-day)l (mp/kg-dav)-' I I uridess' 
NA NA NA 
NA 1.8E+00 NA 3.OE-04 NA 

5.OE-03 NA 
3.OE-03 1.6E-05 

NA NA 
NA NA 
NA NA 
NA NA 

5.OE-05 NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA' 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

beqllium 
uranium - total 
benm(a)plrene 
carbazole ' 

amclor-1254 . 
amclor-1260 
dieldrin 

I ILCR Calculation 
I CDI I CSP I ILCR 

4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+W 
1.6E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 

I ILCR Socamation = N/ 
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Table C-111-87 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Federal Ownership: On-Property RME Resident Fanner (Adult) 
Via Ingestion of Vegetables and Fruits 

ntakc Equation 

9 

CvX EFX EDn X FI X IR 

IR 
FI Fraction ingested fromcontaminated source‘ 
EF Exposure frequency 
EDn Exposure duration 
cv 

Ingestion rate of fruits or vegetables 

Concentration of radionuclides in vegetables 

NA 
5.lE-02 

NA 
NA 
NA 

ERR 
1.4E+Ol 

NA 
NA 

4.7E-01 

‘Ih2i+lL 
urn 
u,, +Id 
UPS+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.9E+00 
7.7E-01 
9.8E-03 

NA 
NA 
NA 
NA 
NA 
NA 

0.122 kglday 
1 (Unitles) 

350 daystyear 
70 Year 

CDI CSP ILCR 
tadionuciides (Pa) . (pa)-’ (unitless) 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.5E+02 

4.2E+04 

1.4E+03 

5.6E+03 
2.3E+03 
2.9E+01 

NA 
NA 
NA 
NA 
NA 

-NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 

-NA 

NA 

NA 
NA 
NA’ 
NA 

NA 
NA 

NA 

3.4E-08 

1.5E-06 

1.8E-08 

9.OE-08 
3.E-08 
5.9E- 10 

NA ’ 

NA 
NA 
NA 
NA 
NA 

1.7E-06 - .I ILCR Summation - 

C-111- 127 
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Table C.111-88 
Summary of Intake and Risk Quantitation (radionuclides) A l t e m a t k  3 

Lime Sludge Pond with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via External Radiation 

)ose Equivalency Equat: = [DRXEFXEDnXmiX(l-SH,)]  +[DRXEFXEDnXEI',X(l-SH,)] 

Fraction of year spent exposured 
Exposure duration 
Fraction of day spent indoors 
Fraction of day spent outdoors 
Shield factor indoors 
-Shield factor outdoors 
Radionuclide specific dose concentrations 

% 3 7 + l d  NA 
NPW+ld 5.10E-03 pWg 

R??26+Sd 
NA P a l 5  
NA Pci/g 

puus 

Ra228 + Id NA P a 3  
%P+4d NA P W  

NA Pci/p 
T%9 
SrSO+,d 5.608-03 pWg 

lh228+7d Th230 5.20E-01 pWg 

NA 

%+lOd 
urn 
U73S + ld 
ups+zd 

NA 
NA 
NA 
NA 
NA 
NA 

0.96 (unitless) 

0.76 (unitless) 
0.24 (unitless) 
0.5 (unitless) 
NA (unitless) 

70 Year 

(see table below) 

NA P a 3  

NA P W  
NA P a 3  
NA PWg 
NA P(% 
NA P W  
NA P a l  
NA P a 3  . 

2.20E-01 pWg 
9.00E-02 pWg 

CDI CSF ILCR 
tadionnclides (year PGi/U) (g/pci -year)-' (onitless) 

%7+ld 
Np?n + Id 

R%26+Sd 
R??2S+ld 
%.l2+4d 
srSO+ld 

p u ,  

T% 
%+7d 
.ra, 
W+lOd 

um+ld 
uzts+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.1E-01 

2.3E-01 

2.2E+Ol 

9.2E+GU 
3.7E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.OE-06 
4.38-07 
2.8E- 11 
6.OE-06 
2.9E-06 
5.9E-06 

6.OE- 13 
5.6E-06 
5.4E-11 
8.5E-06 
3.OE-11 
2.48-07 
5.1E-08 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

9.1E-08 

NA , 

1.2E-09 

2.7% 10 
9.OE-07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation = 9.9E-07 



FEMP-OU02-6 FINAL 

Intake Equation 

IRS 
EF 
EDIl 
FI 
cs 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 

Via Incidental Ingestion of Soil 

- - CS X EFX E% X FI XIR 

hgestion rate of soil (RAGS, 1989) 
EKposure kequency 
EKposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

0.00E+00 
5.1OE-06 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
5.6OE-06 
O.OOE+Oo 
0.00E+00 
5.20E - 04 

pCimg 
pCi/mg 
pCi/mg 
pCi/mg 
pCimg 
pCi/mg 
pCimg 
pCimg 
pCi/mg 
pCimg 

200 mg/day 
350 daystyear 
6 Year 
1 (unitless) 

w2+,, O.OOE+W pCimg 
2.2OE-04 pCi/mg 

U23S+id 9.00E-05 pCimg 
u238+2d 0.00E+00 pCimg 

0 0.00E+00 pCi/mg 
0 0.00E+00 pCi/mg 
0 0.00E+00 pCimg 
0 0.00E+00 pCimg 
0 0.00E+00 pCimg . 
0 .0.00E+00 pCi/mg 

u234 

CDI CSF ILCR 
Radionuclides (pCi) (pCi)-l (unitless) 

0 
0 
0 

NA 

NA 
NA 
NA 
NA * 

NA 

2.14E +00 

235E+00 

NA . 
218E+02 

9.24E +01 
3.78E +01 

NA 

NA 
.NA 
NA 
NA 
NA 
NA 
NA 

2.80E - 11 
2.20E- 10 
2.20E- 10 
7.80E- 10 
1.00E- 10 
1.70E- 12 
3.6OE-11 
1 3 E -  12 
5.50E- 11 
1.3OE-11 
1.70E- 10 
1.60E- 11 
1.6OE-11 
200E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA , 

NA 

NA 
NA 

NA 

4.71E- 10 

8.47E- 11 

284E-09 

1.48E-09 
6.05E- 10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summation - - 5.48E-09 I 



IR 
EP 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

E 

'Rblc C.III-w 
Summary of Intake Quantaation (chemicak) Ahernalive 3 

Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 
Via Drinking W a t a  Ingestion 

Ingestion rate of grounhuatcr (RAGS, 1989) 
Exposure frequcnq 
Exposure duetion for non-urcinotnr 
Exposure duetion for carcinogens 
Body wight  
A v c n p  time for carcimgenr @kIhc)  
A v c n g  time fornm-carcinogens (ED0 x365) 
Concentration of cbcmicalr in grounduetcr 

BW X AT 

Compound Coaccntetion Units 

antimony 
arrcnic 
beryllium 
uranium-total 
benzo(a)pynoe 
Glrbazole 
ardor-  1254 
ardor -1260  
dieldrin 

0 
0 
0 
0 
0 
0 
0 

Rcfcrcnccc 

1 vcsy 
350 & W e a r  

6 Year 
6 Year 
IS kg 

25550 days 
2190 days 

Compoud Concentration Units 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

a 
0.00E+W 
o.ooe+oo 
0.00@+00 
0.00@+00 
O.M)E+oo 
0.00@+00 
0.00@+00 
O.M)E+OO 
O.W@+oo 
0.00E+00 
o.ooe+oo 
0.00@+00 
O.00E +oo 
0.00E+oo 
0.00@+00 

. 



Table C.III-90 (amtinued) 
Summary of Risk Characterization (chemicals) 

Lime Sludge Pond with Private h e r s h i p :  On-Property Farmer (Child) - 
Vi 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.288-04 

I I I HQ Summation = 1.28E-01 

- .  

3rin~ing Wateihgestion 
I ILCR Calculation 
I CDI I CSF I ILCR 

:ompound 
#ntiwnv INA NA NA 

I [mlJkg-day)l (mp/kg,-day)-' I (unitless' 

,rsenic 
ieqllium 
iraoium-total 
ieoP(a)pyTene 
arbamle 
imclor-1254 
~mclor -1260 
Eeldrin 

1.75E+00 
4.30E+00 

7.30E+00 
2.00E-02 
7.70E + 00 
7.70E+00 
1.6OE+ 01 

.08 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summation = O.OOE+O( 
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March 1, I995 

rntake Equation 

IR 
EF 
EDn 
R 
cw 

Table Cm-91 
Summary of Intake and Risk Quantitatioa (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: 00-Property Farmer (Child) 
Via Ingestion of Drinking Water 

CWX EFX EDn XFI X IR - - 

Ingestion rate of groundwafer( RAGS, 1%9) 
Exposure frequency 
Exposure duration 
Fractional intake br radionuclides 
Concentration of radionuclides in groundwater 

%l+ld . O.OE+OO 
NP237+ld O.OE+OO 
p”us O.OE+OO 
R%+,d O.OE+OO 
R % S + l d  O.OE+OO 
%222+4d O.OE+a) 
SrSO+ld O.OE+O 

O.OE+OO 
O.OE+OO %+7d 

- 4 3 3  O.OE+OO 

Tc99 

Thua+icM 
u?34 
U,S + Id 
UPs+?d 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
1.9E-03 
1.OE-04 
2.OE-03 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1 Vday 
3 9  dayslyear 

6 Year 
1 (Unitless) 

(see table below) 

P a  
Pcifl 
P a  
P a .  
P a  
P a  
P a  
P a  
Pcifl 
P a  

CDI CSP ILCR 
tadionuclidcs (pCi1 (pCi)-’ (unitless) 

CSW‘l+ld NA 2.8E-11 NA 
NP237+ld NA 2.2E- 10 NA 

NA 2.2E- 10 NA 
NA 7.8E- 10 NA R?226+6d 

R%+ld NA 1.OE- 10 NA 
%?l+4d NA 1.7E-12 NA 
Srm+id NA 3.6E- 11 NA 

NA 1.3E- 12 NA 
NA 5.5E- 11 NA 
NA 1.3E- 11 NA 
NA 1.E- 10 NA 

1 

puus 

=%9 
%+7d 
Thuo 
%+lOd 

~ p S + z d  4.2E+OO 2.OE-11 8.4E- 11 

up4 4.0E+OO 1.6E-11 6.4E-11 
‘235 +Id 2.1E-01 1.6E-11 3.4E- 1’2 

O.OE+OO NA NA NA 
O.OE+OO NA NA NA 
O.OE+OO NA NA NA 
O.OE+OO NA NA NA 
O.OE+OO NA NA NA 
O.OE+CO NA NA NA 

1.5E- 10 - I ILCR Summation - 

C-111-132 



D A  
EP 
ED0 
@De 
BW 
ATc 
ATn 
SA 

lb blc C.m -92 
Summary of Intake QuantLation (cbunicak) Alternative 3 

Lime Sludge Pond with Rivatt Ownersbip: Ou-Roperty Farmer (Child) 
Via Dermal Contact wbile Bathing 

DAXEFXEDXSA 
BW X AT 

Dcrnel absorbed dose 
Exposure frcqucnq, 
Exposure duntion [or non-ssrcinopns 
@xposure duntion for ercinogcnr 
Body weight 
A v e n ~  time forercimgcnr @ t h e )  
Avenge time for O S X I - ~ I C ~ ~ C O S  (EDn x36S) 
Skiorurkcarca aailable lorconbct 

Compourd D A  Units 

antimony 
arsenic 
beryllium 
unnium-t&l 
bcnm(a)pyrcnc 
srhazolc' , 

a r d o r - I 2 5 4  
a r d o r -  I260 
dieldrin ' 

0 
0 
0 
0 
0 
0 
0 

NA mg/cm2-&y 
NA mglcm2-&y 
NA mg/cm2-&y 
I.SOE- 12 mg/cm2-&y 

NA mg/cm2-&y 
N A  mg/cm2-&y 
NA mg/cm2-&y 
N A  mglem2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
N A  mg/cm2-&y 

a v  mg/cm2-&y 
350 daydyear 

6 Ycar 
6 Ycar 

IS kg 
25559 dap 
2190 day 
8000 cm2 

Compourd D A  Units 

0 
0 
0 
0 

, o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Tabh CIn-92 
. Summary of Risk Characterization (chemicals) 

Lime Shdm Pond with Private h e r s h i p :  On-Property Famer (Child) 

bmpound 
nlimny 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HQCalculation 
CDI RfD HQ 

(mdh-day)  (mdh-day)  (uritless' 
plA 6.00E-OS NA 

2.85E-04 
5.00E-03 

10 1.50E-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E - OS 

PA 

NA 

PA 
S.11E-O( 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I HQ Summation = 5.11E-0 

- -  
mal  Contactwhile h t h h g  

I ILCR Calculation 
I CDI I ILCR 

rsenic 
leqlliurn 
iranium - total 
ieoao(a)pyrene 
rrbamle 
Imclor-1254 
imclor-1260 
Celdrio 

1.90E+00 NA 
4.30E+00 NA 

NA NA 
NA NA 

1.03E+ 01 NA 
1.03E+01 NA 
1.78E+OI NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA ' 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2.22E-02 NA 

NA 'NA 

( I W R  Summation = O.OOE+O( 
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Table CIII-93 
Summary of Intake and Risk Quantitatioo (radionuclides) Nternative 3 

Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 
Via Inhalation of Gases and Particulates 

CaXEFXEDnXIR - Intake Equation - 

IR 
EF Exposure frequency 
EDn Exposure duration 
ca 

Inhalation rate of gases (RAGS, 1989) 

Concentration of radionuclides in air 

O.OE+OO 
2.2E-07 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.58-07 
O.OE+OO 
O.OE+OO 
2.3E-05 

-%SZ+lOLi 
urn 
urns 4. ld 
u 2 3 R + U  . . 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

12 &day 
350 dayslyear 

6 Year 
(see table below) 

pCi/m’ 
pG/m’ 
pCi/fi’ 
p O / J  

pWm’ 
pCi/m’ 
pwm’  

pG/M’ 

%7+ld 
NPrn+ld  
p u ,  

R%D+ld 
%.22+4d 
Srw + Id 
T% 
%2R+7d 
?h230 
%+lOd 
urn 

u23R+zd 

R%26+6d 

b + l d  

O.OE+OO 
O.OE+OO 
.O.OE+OO 
O.OE+OO . 
O.OE+OO 
O.OE+OO 

N A  
5.6E-03 

NA 
NA 
NA 
N A  

NA 
N A  

NA 
NA 
NA 
NA 
N A  
N A  
NA 
NA 
N A  
NA 

6.2E-03 

5.7E-01 

1.9E- 11 
2.98-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.88-08 
2.98-08 
l.lE-07 
2.6E-08 
2.5E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E- 10 

3.8E- 13 

1.7E-08 

I 

1.7E-08 - ILCR Summation - 
-. 

C-111-135 
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Table C.111-94 
Summary of lotake Quantitatioa (chunkah) Allernalive 3 

Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 
V u  logation of Meal Products 

IR 
FI 
EP 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Ingestion SIC of meal 
Fraction ingested from'cnnemimdtcd mum 

Exposure duelion for non-carcino€?XIs 
Exposure duelion lor orcinogcnr 
Body weight 
Avenge lime for orcimgcor (liblime) 
Avenge lime for nao-srcimgens (EDn x365) 
C o ~ ~ ~ ~ n t ~ t i o n  of chemicab io meal 

Exposure frcqucng 

Compourd Coaccntetion Units 

antimony 
arsenic 
beryllium 
ueoium-total 
benm(a)pyrcne 
orbazolc 

. ardor-1254 
a r d o r  - 1260 
dieldrin 

0 
0 
0 
0 
0 
0 
0 

O.OE+OO mpjlrg 
O.OE+OO mn/ls 
O.OE+OO mdlr8 
6.OE-08 mdlrs 
0 .OE +oo myllr8 
O.OE+OO m@8 
0 .OE +oo m@8 
O.OE+OO mg/lr8 
O.OE+OO mgllru 
o.OE+OO . mg/lrg 
O.OE+OO mdL8 
O.OE+OO m%Lg 
O.OE+OO m%L8 
O.OE+OO m%Lg 
O.OE+OO m%Lg 
O.OE+OO mg/lrg 

0.039 k g h y  
0.75 (Uoitlctc) 
3Y) daydyear 

6 Year 
6 Year 

I5 t g  
25550 days 
'2190 days 

Compourd Concentmtion Units 

... O.OE+OO m%LE ... O.OE+OO m%LE ... O.OE+OO mgllr8 ... O.OE+OO m%L8 ... O.OE+OO m%LE ... O.OE+OO m%L8 ... O.OE+OO m&s ... O.OE+OO m%L8 ... O.OE+OO m%L8 ... O.OE+OO m%L8 ... O.OE+OO m%L8 ... O.OE+OO mg/lrg ... O.OE+OO mOI3 ... O.OE+OO m a 8  ... O.OE+OO m%LE 



9 

Table C.III-W (mntinned) 
Summary of Risk Cbaraeterization (chemicals) 

Lime Shdge Pond with Private h e r s h i p :  On-Property Fa m e r  (Child) 
Via Ingestion of Meat Prodnets 

Compund 
antimnv 

I HQCalculation 
I CDI 

ILCR Calculation 
CDI CSF I K R  

(mp/h-day) (mp/kg-day)-' [unitless] 
NA NA . NA 

arsenic 
beqllium 
uranium-total 
benzn(a)pyrene 
ca ham1 e 
amclor-1254 
amclor - 1260 
dieldrin 

6E-12 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

I O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.8E+OO 
4.3E+OO 

7.3E+OO 
2.OE-02 

7.7E+OO 
1.6E+01 

NA 

7.7E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA " 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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IR 
R 
EF 
EDn 
Cf 

Table Cm-95 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 

Via Ingestion of Meat Products 

CfX EFX EDn X FI X IR - - 

Ingestion rate of m a t  
Fraction ingested fromcontaminated source 
Exposure frequency 
Exposure duration 
Concentralion of radionuclides in meat 

%7+ld O.OE+OO 
NpZ37+ld 2.8E-04 
p u ,  O.OE+OO 
Ra226+8d O.OE+OO 
R%+ld O.OE+W 
%22+4d ERR 
srso+ld 2.1E-01 
T% O.OE+OO 
%+7d O.OE+OO 
7h, 1.7E-03 

%+lM 
u, 
ups+ld 
UPs+Zd 

O.OE+a) 
O.OE+OO 

O.OE+OO 
O.OE+M 
O.OE+OO 

O.OE+O 

0.039 kg/day 
0.75 (Unitless) 
350 daysbeax 

6 Year 

O.OE+OO pWkg 
4.1E-02 pWkg 
1.7E-02 pWkg 
2.OE-OS pWkg 
O.OE+OO pWkg 
O.OE+OO pWkg 
O.OE+OO pWkg 
O.OE+OO pWkg 
O.OE+OO pWkg 
O.OE+OO p a k g  

CDI CSF ILCR 
tadionuclidcs (QCi\ (Pa\-' (unitless) 

%7+ld NA 2.8E- 11 NA 
Npvl  + Id 1.7E-02 2.2E-10 3.8E-12 ' 

NA 2.2E- 10 NA 
NA 7.8E- 10 NA R%+8d 

R%m + i d  NA 1.OE- 10 NA 
Rn222+4d NA 1.7E-12 NA 

T% NA 1.3E- 12 NA 
%+7d NA 5.5E- 11 NA 

NA 1.E- 10 NA 

puvs 

Sr90+ld 1.3E+01 3.6E-11 4 . x -  10 

% 
%+lOd 

1 .OE- 01 1.3E-11 1.4E-12 

u, 25E+OO 1.6E- 11 4.OE- 11 
ups+ld l.OE+OO 1.6E-11 1.6E- 11 
Upe+2! 1.2E-03 2.OE-11 . 2.5E- 14 

0 NA NA NA 
0 NA NA I NA 
0 NA NA NA 
0 NA NA NA 
0 NA NA NA 

" _  0 NA NA NA . 
[ ILCR Sammation f .  5.3E- 10 

C-In-138 
I 



IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

Table CJII-96 
Summary of Intake QuantLation (chemic&) Altunative 3 

Lime Sludge Pond with Private Ownership: On-Ropesty Farmer (Child) 
Via Ingestion of Dairy Roduds 

X E D X E K L E  
BW X AT 

Ingestion ntc of dairy prodwts 
Fraction ingested from cootamimted sounu 
Exposure frequency 
Exposure dun tion for non-carcinognr 
Exposure dun tion for B rcinogeos 
Body weight 
Aveagc time for carcinogens (libtime) 
Average time for non-carcinogens (EDn x365) 
Conccotn tion of chemicals in animal products 

Compouod 

antimony 
arsenic. 
beryllium 
uranium-total 
benzo(a)pyrene 
B r b  ZOIC 
ardor - US', 
a r d o r -  1260 
dieldrin ........ ........ ........ ........ ........ ........ ........ 

Concatation Units 

O.OE+OO 
O.OE+OO m%Lg 
O.OE+OO m%Lg 
2 . 2 8 4 1  m%Lg 
O.OE+OO m%Lg 
O.OE+OO m%Lg 
O.OE+OO m a g  

0 .OE +00 m l m  
O.OE+OO 4% 
O.OE+OO m a g  
O.OE+OO m%Lg 
O.OE+OO m w b  
0 .OE +00 m%Lg 
O.OE+OO m%Lg 
O.OE+OO m%Lg 

O.OE+OO 

0.9 U b y  
0.15 (Unitless) 
350 dayslyear 

6 Y e r  
6 Y e r  

IS kg 
25550 days 
2190 days 

Comwuod Concentration Units ... ... ... ... ... ... ... ... ... ... ... .*. ... ... ... 

O.OE+OO m o l 7  
O.OE+OO m & k  
O.OE+OO m%Le 
0 .OE +00 mE& 
O.OE+OO mi& 
O.OE+OO m%Lg 
O.OE+OO m%Lg 
O.OE+OO mg/Lg 
O.OE+OO m w b  
O.OE+OO m%Lg 
O.OE+OO m%Lg 
O.OE+OO m%Lg 
O.OE+OO m%Lg 
O.OE+OO m%Lg 
O.OE+OO m%Lg 

\ 



Table C.1II-96 (continued) 
Sommaly of Risk Characterization (chemials) 

b e  Sludge Pond with Private Oanership: On-Property Farmer (Child) 
Via Ingestion of Dairy Producta 

:ompund 

I HQ Calculahon 
I CDI 

ILCR Calculation 
CDI CSF IU3R 

[mplkg-day) [mplkg-dsy)-' [udtless) b m p u n d  1 

alimony 
rsenic . 
eqllium 
ranium-total 
enm(a)wene 
arbazole 
mclor- 1254 
mclor- 1260 
ieldrin 

I I H Q  Summation = 3.1E-Of 

E- 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE +00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE +00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.8E+OO 
4.3E+OO 

7.3E+OO 

7.7E+OO 
7.7E+OO 

. lo  NA 

2.OE-02 

1.6E+Ol 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

IlLCR Sommaiion = O.OE+M: 
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n e e  Equation 

IR 
FI 
EF 
EDn 
CP 

Table CIII-97 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 
Via Ingestion of Dairy Products 

- - Cp X EFX EDn X FIX IR 

Ingestion rate of dairy producfs 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

0.9 Vday . 
0.75 (Unitless) 
350 dayslyear 

6 Year 

O.OE+OO pWkg 

O.OE+OO p a k g  
O.OE+O p a k g  
O.OE+O p a k g  

l.lE+OO pWkg 
O.OE+OO p a k g  
O.OE+OO pWkg 

2.6E-05 pWkg 

ERR PWkg 

1.4E-03 pWkg 

%32+lOd 
urn 

u238+2d 
.U235+1d 

O.OE+OO 
O.OE+OO 
O.OE+O 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
1.2E-01 
5.OE- 02 
7.28-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

ladionuclidcs (unitless) 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

3.68-02 

1.5E+03 

2.OE+OO 

1.7E+02 
7.1E+01 
1.OE-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E-10 . 
7.8E- 10 
LOE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA ' 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

8.OE- 12 

5.4E-08 

2.6E- 11 

2.8E-09 
1.lE-09 
2.OE-12 

NA 
NA 
NA 
NA 
NA 
NA 

. I ILCR Summation =I 5.88-08 

C-111- 14 1 



1 

IR . 
FI 
EP 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

P 

Table C.111-98 
Summary of Intake and Risk Quantkation (chemicak) APernative 3 

Lime Sludge Pond wab Rivale Ownership: On-Roperty Farmu (Child) 
Via Ingestion ofVegdables and Fruits . 

BW X AT 

Ingestion rate of fruits or vegca blcs 
Fraction ingested Iram contaminated sourcc 
Exporurc frequency 
Exposure dura tion for non-carcbogns 
Exposure duration for arcinogens 
Bcdy weight 
Average time for arcimgcnr (littime) 
Average time for nm-arcinogcnr (EDn x36S) 
Conccntration ofcbcmicals in vcgetablcs 

Compouod Coaccntntion Units 

antimony 
arsenic 
beryllium 
uranium-total 
benm(a)pyrcne 
arbazolc 
a r d o r  - US4 
ardor-1260 
dieldrin ........ ........ ........ ........ ........ ........ ........ 

O.OE+OO 
O.OE+OO 
O.OE+OO 
2.9E-05 
O.OE+OO 

O.OE+OO . 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO . 
O.OE+OO 
O.OE+OO 
O.O@+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

0.1 kg/&y 
1 (Unidcn) 

350 dayftycar 
6 Year 
6 Year 
IS kg 

2ss50 days 
2190 days 

Compound Conccntration Units 

... O.OE+OO m o a  ... O.O@+OO make ... O.OE+OO m o a  ... O.OE+OO m o a  ... O.OE+OO wh ... O.OE+OO ~dlrI3 ... O.OE+OO m o a  ... O.OE+OO m%ls ... O.OE+OO m o a  ... O.OE+OO m o a  ... O.OE+OO ms/lle ... O.OE+OO m o a  ... O.OE+OO m o a  ... O.OE+OO wh ... O.OE+OO m o a  



Table C.III-98 (continoed) 
Sommaq of Risk Characterization (chemicals) 

h e  Slodge Pond with Private Ownership: On-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

h m p u n d  
inhmony 

I HQ Calculation 
I I CDI I RID I HQ 

ILCR Calculation 
CDI CSF ILCR 

(mdkg-day) [rndkg-day)-' (unitless) 
N A  NA NA 

Compound 
antimony ' . k A  4.OE-04 NA 

I (mplkg-day) I (mpjkg-day) I [unitless' 

arsenic 
beal ium 
uranium-total 
benzo(a)plrene 
carbazole, 
amclor- 1254 
amclor-1260 

l$eldrin , 

I 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.3E-0! 

I 

IHQ Summation = 6.3E-0: 

irsenic 
realium 
iranium-total 
ierrP(a)pyrene 
:arb azo1 e 
imclor - 1254 
imclor-1260 
Eeldrin 

1.8E+00 
4.3E+00 

NA 
7.3E+00 
2.OE-02 
7.7E+00 

1.6E+01 
7.7E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = O.OE+OO 
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ntakc Equation 

IR 
FI 
EF 
EDn 
cv 

Table CJII-99 
Summary of Intake aad Risk Quantitation (radionuclides) Alternative 3 
Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 

Via Ingestion of Vegetables and Fruits 

= CvX EFX EDn X FI X IR 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
& p u r e  duration 
Concentration of radionuclides in vegetables 

CSUl+ld 

puvs 
NP25f+ld 

R??26+8d 
R%2B+ld 
RnZp+4d 
Sr50+ld 
Tc99 
%+7d - 
'Thuo 

O.OE+OO 
5.lE-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 

ERR 
1.4E+01 
O.OE+OO 
O.OE+OO 
4.E-01 

%+1M 
u, 
Uz3S +Id 
um+2d 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
1.9E+OO 
7.E-01 
9.8E-Q3 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.1 kdday 
1 (Unitless) 

6 Year 
350 daystyear 

Radionuclida (unitless) 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

l.lE+Ol 

2.9E+03 

Q.QE+Ol 

3.98+02 
1.6E+02 
2.1E+OO 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E-10 
1.OE- 10 
1.E-  12 
3.6E- 11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.48-09 

1.1E-07 

1.3E-09 

6.3E-09 
2.68-09 
4.1E-11 

NA 
NA 
NA 
N A 
NA 
NA 

I LILCR Summation - - 1.2E-07 

c-111-144 . 
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Table C.111- 100 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 
Via External Radiation 

B 

~ O S C  Equivalency Equat. = [DR X EF X EDn X X (1-SH;)] +[DR X EF X EDn X X (1-SH,)] 

EF 
ED Exposure duration 

Fraction of year spent exposured 

Fraction of day spent indoors 
Fraction ofdayspent outdoors 
Shield factor indoors 
Shield factor outdoors 

ET; 
ET, 
SHi 
SHo 
DR Radionuclide specific dose concentrations 

0.96 (uni tless) 
6 Year 

0.92 (unitless) 
0.08 (uni tless) 
0.5 (unitless) 

0 (unitless) 
(see table below) 

NA Po/g 

NA P w 3  
NA P a 8  
NA Pci/p 
NA Pci/g 

NA P% 
NA Pci/g 

5.lOE-03 pcilg 

5.60E-03 pWg 

5.20E-01 po/g 

NA Pwg 

NA P a 3  
NA P W  
NA P% 

NA Pcih 
NA P w g  
NA P% 

2.20E-01 pG/g 
9.00E-02 pCi/g 

NA 

Radionuclides (year pCi/pc) (g/pCi -year)-’ (unit less) 

%7+1d NA ’ 2.OE-06 NA 
NPrn+ld 1.6E-02 4.3E-07 6.88-09 
‘%38 NA 2.8E-11 \ NA 
R%26+Rd NA 6.OE-06 NA 
Ra228+ld NA 2.98-06 NA 
R”U1+4d NA 5.98-06 NA 
SrSO+ld 1.7E-02 NA O.OE+(IO 
=%9 NA 6.OE- 13 NA 
%+7d NA 5.6E-06 NA 

NA 8.5E-06 NA 
1.6E+00 5.4E- 11 8.7E- 11 

urn 6.8E-01 . 3.OE-11 2.1E- 11 
U,S+, 2.8E-01 2.48-07 6.E-08 
u?38+, NA 5.1E-08 NA 

0 NA NA NA 
* o  NA NA NA 

0 NA NA NA 
0 NA NA NA 
0 NA NA NA 
0 NA NA NA 

Th, 
%+loa 

7.4E-08 - I ILCR Summation - 



IRP 
IRc 
C F  
ER 
EFc 
E& 
EDc 
BWa 
BWc 
A T  
A% 
ATc 
cs 

Table CJIl-101 
Summary of Intake Quanllalion (chemicals) Ahanalive 6 

Lime Sludge Pond wSb Federal h u e h i p :  Expanded Trespasser 
Via Incidental Ingestion of SoiYSedimcot 

- .  - + -  
BWc X ATc BWa X ATP 

lngertion rate of aoil (adult) 
lngertion rate of roil (mild) 
Convcnion factor 
Exposure (rqucncy (adult) 
Erporure frequency (child) 
Exposure duration (adult) 
Exposure duration (child) 
Body w i g h t  (adult) 
Bodywigbl(cbild) 
Avemg'time for orcimgcm 
A v c n p  time for nm-carcbgcna  (adult) 
A v e n g  time for o m - o r c b g c m  (mild) 
Concentration of cbcmicalr in roil 

Compoud Concentration itr 

antimony 
a nenic 
beryllium 
uranium-to(ol 
benm(a)pyrcnc 
arbazdc 
ardor-1254 
ardor-U6O 
dieldrin 

NA 
NA ' 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

l.lE+01 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

12.5 mglctay 
12.5 md&y 

1.00E-06 kglmg 
40 dayrlycar 

110 Lydyear 
32 Y a r  
U Year 
70 kg 
43 kg 

25550 dap 

4380 dap 
(LCC table below) 

11680 dap 

Compouc Cooceotration Units 

NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . . J : i ~  



Table C.111-101 (continued) 
Summary of Risk Character~zatioa (chemicals) 

Lime Sludge Pond with Federal Ownership: Expanded Trespasser 
Via Incidental Ingestion of SoiVScdimcnt 

Compound 
antimony 

ILCR Calculation 
CDI CSF ILCR 

(mgkg-day) (mgkg-day)-' (unileis) 
€u4 NA NA 

I I HQ Summat ion = 3.9E-0 
8 

:om-dd 
ntimony 
rsenic 

5.W-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A \  
NA 

5.m-05 

HQ Calcula icm 
CDI RID HQ 

(mgkg-day) (mgkg-day) (unilgs] 
VA 4.OE-04 NA 
w 3.OE-04 NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.9E-04 

I dieldrin 1.6E +01 

arsenic 
baylliurn 
uranium-total 
bmo(a)pyrene 
carbazole 
aroclor - 1254 
aroCloS - 1260 

1.8E+00 
4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 

2.68-07 NA E 7.7E+00 

I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = NA 
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Table C.111- 102 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: Expanded Trespasser 
Via Incidental Ingestion of Soil/Sedimwt 

'ntakc Equation = CS XEFa XEDa X FI X IRa + CS XEFc XEDcX FI X IRc 

IRa 
IRc 
EFa 
EFc 
EDa 
EDc 
FI 
cs 

Ingestion rate of soil (adult) 
Ingestion rate of soil (child) 
Exposure frequency (adult) 
Exposure Gequency (child) 
Exposure Duration 
Exposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

NA 
1.3E-04 

NA 
NA 
NA 
NA 

5.4E-04 
NA 
NA 

5.2E-04 

pCi/mg 
pCi/mg ' 

pCi/mg 
pCi/mg 
pCimg 
pCi/mg 
pCi/mg 
pCilmg 
pCi/mg 
pCi/mg 

- 4 3 2 +  10 
u, 
%8+zd 

+ Id 

NA 
NA 

' NA 
NA 
NA 

. NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

12.5 mg/day 
12.5 mg/day 

40 dayslyear 
110 days/year 
32 Year 
12 Year 
1 (unitless) 

(see table below) 

pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCimg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 

(unitless) Radionuclides ( K i )  (pci)-l 

'%3?+ ld  NA 2.8E- 11 NA 
Np231+ Id 4.2E+00 2.2E- 10 9.3E- 10 
puvs NA 2.2E- 10 NA 
%.!S+sd . NA 7.8E- 10 NA 
R%8+ Id NA 1.OE- 10 NA 
R h + 4 d  NA 1.7E- 12 NA 
sr90+ Id 
T% NA 1.3E- 12 NA 
Thus+ ld NA 5.5E- 11 NA 

NA 1.7E- 10 NA 
urn NA 1.6E- 11 NA 

+ Id NA 1.6E- 11 NA 
NA 2.OE- 11 NA 
NA NA NA 

1.8E+01 3.6E- 11 6.3E- 10 

1.7E+01 1.3E- 11 2.2E- 10 Th, 
%2+ 1od 

uus+zd 

NA NA NA - 
NA 
NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA N e  

I ILCR Summation 1.8E-09 



SA 
SA 
AF 
ABS 
C F  
EFa 
EFc 
EDa 
EDc 

- m a  
BW c 
AT 
A P  
ATE 
cs 

Table CJII -103 
Summary of Intake Quaailitation (chemicak) Ahernalive 6 

Lime Sludge Pond wab Federal Ownership: Expanded Trespasser 
Via Dermal Contad with SoivSedimcot 

P 

BWa X ATa 

Surfacearea of exposed skin (adult) 
Swbcc area of exposed skin (cbld) 
Soil toskinadhcrcna bctor 
chcmicrls specilkabsorbtion factor (see table below) 
Conversion lactor 
@xposurc frequency (adult) 
Exposure frequency (mild) 
Exposure duntion (adult) 
Exposure dun tion (child) 
Body wcight(adult) 
Body weigbt (chila) , 
A w n w  time b r e r c b g c n s  
Average time br nm--Qrcbgetu (adult) 
Average time for nm-srcimgcns (child) 
codcenttation o~ct~cmicats in roil 

Compoud ABS Colrcntrati Units 

antimony 
arsenic 
beryllium ' 
UP nium - tqtal 
benP(a)pyrcne 
e r b a d e  
a r d o r -  US4 
a rodor - U60 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.0E-02 
1.0E-03 
1.0E-02 
1.0E-02 
3.0E-01 
3.0E-01 
6.0E-02 
6.0E-02 
3.0E-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

l . lEM1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

+ 

.VY) cm3day 
4200 cmqda 

1 mglcm 

1E-06 kg/mg 

I 
u v  

40 daydycar 
110 d a m a r  
32 Yar 
12 Y a r  
70 kg 
43 kg 

25550 dap 
11680 days 
4380 dap 

(sax table below) 

Compoud ABS Coeccntnti Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Sonmiry  of Risk Cbiractenptiom (chemicals) 
Lime Sledge Pond with Federal Ownership: Expanded Trsspasssr 

Via Dermal Contactwith S4illSediment 

I HQ Calculation 
I CDI I RfD I HQ 

rrenic 
eqllium 
ranium - total 
enm(a)pyrene ' 
irbazole 
roclor-1254 
mclor - 1260 
ieldrio 

, 

2.9E-04 
5.OE - 03 
1.5E-04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.SE-OS 

ompound 
d m o v  blA 6.OE-OS NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I (mglb-day) ((mp/kg-day) I (uridess) 

2.8E-02 

I H Q  Sommrtion = 2.8E-0: 

I ILCR Calculation 
I CSF I ILCR I CDI 

ieqllium 
iraoium - total 
iem(a)pyrene 
:arbazole 
imclor-1254 
imclor- 1260 
fieldrio 

4.3E+00 
NA . 
NA 

2.2E-02 
I.OE+Ol 
l.OE+Ol 
1.8E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA. 

bmpDuod (mglkg-day)l [mp/kg-day)-' I (uridess] 
io t imoy ' NA NA NA 
lrsenic 1.9E+00 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

I 

.I I I E R  Summation = NI 
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Table C.m- 104 

1 

itake Equation 

IR 
EFa 
EFC 
EDa 
EDC 
ETa 
E T C  
CA 

~~ 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
Lime Sludge Pond with Federal Ownership: Erpanded Trespasser 

Via Inhalation of Gases and Part iculates  

= CAXEFaXEDaXIRXETa + CAXEFc EDcXIRXETc 

Inhalation rate of gases 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration 
Exposure duration 
Exposure time (adult) 
Exposure time (child) 
Concentration of radionuclides in air 

%37+ld 
NP237+ld 

Ra226+8d 
Rb + td 
fi?p+4d 
srSU + Id 

%+7d 

puvs 

T%9 

Thvo 

NA p a d  
4.38-07 p a l l ?  

NA pwd 
NA pWn? 
NA p W d  
NA p a d  

1.8E-06 p a d  
NA p a d  
NA p a n ?  

1.7E-06 p a d  

%+lOd 
urn 
",+, 
u23S +Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m3/hour 
40 daysbear 

110 dayxiyear 
32 Year 
12 Year 
1 hodday 
2 houdday 

(see table below) 

PWd 
PWJ 
PWd 
PWJ 
Q W d  

pwm' 
Pad 
PWd 

;:5 

CSP ILCR 
:adionucIides (Pa) ( P C i P  (unitless) 

CDI 

%7+ld 
% 3 7 + l d  
P% 
Ra226+8d 
Rb + Id 
b l + 4 d  
3rSU+ld 
r%9 
&+7d 
Thvo 
b + l O d  
434 
LJm+ld 
"m+, 

NA 
NA 
NA 
NA 
NA 
NA. 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

1.4E-(17 

5.98-(17 

5.6E-(17 

1.9E- 11 
2.9E-08 
3.9E-Q8 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-OS 
l.lE-07 
2.6E-Q8 
2.5E-08 
2.4E-OS 

NA 
NA 
NA 
NA ' 
NA * 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.1E-11 

3.6E-U 

1.6E- 10 

_ _  

I ILCR Summation = 2.OE- 10 

1 
C-111- 15 1 
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Table CIII- 105 
Summary of Risk Quantitation (radionuclides) Alternative 6 

Iime Sludge Pond with Federal Ownership: Expanded Trespasser 
Via External Radiation 

[CR X EFa X EDaX ma X(l-SHJ +(CR X EFC X EDc X ITb, X (l-SHJ] 

EFa 
EFc 
EDa Exposure duration (adult) 
EDC Exposure duration (child) 
nb. 
IT, 

CR 

Fraction ofyear spent exposured (adult) 
Fraction of year spcnt exposured (child) 

Fraction of day spent outdoors (adult) 
Fraction of day spent outdoors (child) 
Shield factor outdoors 
Radionuclide specific concentratiom 

SHO 

NA PW.3 

NA PWa 
NA PW.3 
NA PW.3 
NA PW.3 

NA PW.3 
NA PW.3 

1.3E-01 pW.3 

5.4E-01 pW.3 

5.2E-01 pcr/p 

0.11 (unitless) 
0.3 (unitless) 
32 Year 
12 Year 

0.04 (unitless) 

NA (uni tless) 
0.08 (unitless) 

( a e  table below) 

h + l O d  NA 

um+ld NA 
upe+2d. NA 

u234 NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

CDI CSF U C R  
(year pCilg) (g/pCi-ycar)-' (unitless) Ladionuclides I 

k 7 + l d  ' 
%?S7+ld 

R%+8d 
RaZt8 + Id 
Rnzp+4d 
srSO + Id 

%+7d 

pILL3s 

T% 

Thy0 
- + l a  
U r n  
Um+ld 
u,+, 

NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation - - 2.48-08 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.6E-02 

2.3E-01 

2.2E-01 

2.OE-06 
4.38-07 
2.8E- 11 
6.OE-06 
2.98-06 
5.98-06 

6.OE- l3 
5.6E-06 
5.4E-11 
85E-06 
3.OE-11 
2.4E-(n 
5.lE-08 

NA 

NA 
NA 
NA 
NA . .  
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.4E~08 

1.2E-11 



IR 
EP 
@Do 
EDC 
BW 
ATc 
ATn 
cs 

'RblcC.III-lM 
Summary of lotake Quantitalion (chunicab) Ahernalive 6 

Lime Sludge Pond with Fedaal Ownership: Off-Property Fumcr (Aduh) 
Via Lkinking Water Ingestion 

Ingcstion rate of groundwater (RAGS, 1989) 
Erposurc lrcqucncy 
Exposurc duntion for son-carcinopns 
hparurc duntion fororcinogcnr 
Body wight 
Avcnge time for orsimgcnr O L t h c )  
Avcnp time for om-arcimgcnr (@Do x365) 
Conantotion of chcmicalr in ~roundmkr 

B W X A T  

Compound Comxntotion Units 

antimony 
arrcnic 
beryllium 
unnium -total 
benm(a)pynnc 
carbzolc 
a r d o r  - I254 
a r d o r -  I260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 UdIy 

70 Year 
70 Year 
70 kg 

2 5 5 s  days 
255Y) days 

3 s  days/ycar 

C o m m u d  Comxntetion Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

RcfFrclur 



Tabla CHI-106 (aontimned) 
Sununary of Risk Characterization (chernials) 

Lime Sludga Pond with Federal Ownership: Off-Property Farmer (Addt) 
- -  

I HQCalculalion 
I 1 CDI 

arsenic 
bedlium 
uranium-total 
beoP(a)plrene 
carbazole 
amclor-1254 
amclor- 1260 1 dieldrin 

3.00E-04 
%WE-03 
3.OOE-03 
NA 
NA 
NA 
NA 

NA 
5.00E - 05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.12E - 03 

' 

arsenic 1.75E+00 NA 
bedlium 4.30E+00 NA 
uranium-total 7E-06 NA NA 
bemo(a)lyrene 7.30E+00 NA 
carbawle 2.00E-02 NA 
amclor-1254 
imclor-1260 
dieldrin 
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b 

Intake Equation 

IR 
EF 
EDn 
FI 
cw 

Table CIII-107 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Drinking Water 

CW X EFX EDn X FI X IR - - 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake lor radionuclides 
Concentration of radionuclides in groundwater 

NA p a  
NA pWl 
NA pWl 
NA pWl 
NA p a  
NA pWl 
NA pWl 
NA pWl 
NA pWl 
NA pWl 

%%?+la 
urn 
UPS+ld 
Um+, 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.7E-02 
2.OE-03 
4.1E-02 

NA 
NA 
NA 
NA 
NA 
NA 

2 Vday 
350 daysfyear 
70 Year 
1 (Unities) 

, (see table below) 

CDI CSP ILCR 
Zadionuclides ( p a )  (pCi1-l (unitless) 

%l+ld 
Np237+ld 

Ra226+6d 
%28 + Id 

p u ,  

%2l+4d 
srSO+1, 
T%9 

nL, 
%+la 
urn 
um+ld 
ups+, 

%+7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.8E+a3 

2.OE+a3 
9 . a~+a i  

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.98-08 
l.6E-09 
4.OE-08 

NA 
NA 
NA 
NA 
NA 
NA 

C-111-155 



DA 
EP 
ED0 
EDc 
BW 
ATc 
ATn 
SA 

lhble C.III-lO8 
Summary of Intake Quantitation (cbcmicak) Allernalive 6 

Lime Sludge Pond with Fedaal Ownusbip: Off-Ropuly Farmer (Aduk) 
\ Via Damal Conlad while Bathing 

E v 
B W X A T  

Dernalabrarbed dose 

Exposure duration for non-urcbognr 
Exposure duetion for ~ r c i n ~ g c n ~  
Body wight 
Avenge time forercimgcnr @time) 
Avengz t h e  for Om-QrChgellS (ED0 ~ 3 6 5 )  
Skinrurhccarca a-ihblc forconbcl 

Exporurc bcqucncy 

Commud DA I.lnitr 

antimony 
ancnic 
beryllium 
UP nium - total 
benm(a)pyrcnc 

a r d o r -  Us) 
a r d o r  - I260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Q lbe ZOIC 

NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 

3.OBE-11 mg/cm2-&y 
NA mglcmz-hy 
NA mg/cmZ-&y 
NA mg/cm2-&y 
NA mg/cmZ-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cmr2-&y 
NA mg/c+-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mglcm2-Ly 

a v  mg/cm2-&y 
3Y) dayJycar 
70 Ycar 
70 Y a r  
70 kg . 

255% days 
255% days 
no00 M 2  

C o m w u d  DA Llnits 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm'-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA NA mg/cmZ-&y mg/cm2-&y 

NA mg/cm2-&y 



Table C.III-108 (aomtinued) 
Summary of  Risk Cl~aracterization (dmt~ials) 

Lime Shdgs Pond with Federd Ownership: Off-Property Farmer (Adult) 

b m p u n d  
oi iwny  ' 

ILCR Calculation 
CDI CSF 1LCR 

(mdkg-day) (mdh-day)- '  (uritlesr) 
NA NA NA 

rsenic 
e 4 i u m  
ranium-total 
eluo(a)pyrene 
arbamle 
mclor- 1254 
loclor - 1260 
ieldrin 

1.90E + 00 NA 
4.30E+00 NA 

9E-09 NA NA 
NA NA 
2.22E-02 NA 
1.03E+01 NA 
1.03E+01 NA 
1.78E+01 NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I ILCR Snmnution = Ni 
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Table CIII- 109 
Summary of Intake and Risk Quautitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: Off-proPerty Farmer (Addt) 
Via Inhalation of Gases and Particulates 

stake Equation = 

IR 

EDn Exposure duration 
ca 

Inhalation rate o f w e s  (RAGS, 1989) 
EF Exposure frequency 

Concentration of radionuclides in air 

O X  EFX EDn XIR 

%+lOd 
b d  
Um+ld 
~238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

20 m%ay 
350 daystyear 
70 Year 

(see table below) 

ILCR 
{unit less) 

CDI 
(VCi) (VCi  .adionuclidcs 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.OE-03 

1.3E-02 

1.2E-02 

1.9E- 11 
2.9E-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.88-08 
2.9E-08 
1.lE-07 
2.6E-08 
25E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.8E- 11 

7.8E-l3 

35E- 10 

4.4E- 10 = I ILCR Summation 

C-111-158 

\ 

I 



IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Table CJII - 110 
Summary of Intake Quantaation (chunkah) Altunalive 6 

Lime Sludge Pond wah Fedaal Omaship: Off-Propexty Farmer (Aduh) 
Via Ingalion of Meat Produds 

B W X A T  

logcr+n rate of meat 
Fraction ingested fran contamhated source 
Expolure frcqucnq 
Expo& dumtion for non-carcbopnr 
Expokurc duration for orcinioogens 
Body weight 
~ V e d g F  time for carcinogens oilctime) 
Avedgc Iime for ncm-orcinogenr (EDn x365) 
Codntration of chemicals in meat 

Compoud ! Coocentration Units 

antimony 
arsenic 
beryllium ' 
uranium-t&l 
bcnzo(a)pyrrnc 
carbdzolc , 
a r d o r  - US4 
a r d o r  - p60, 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.2E-06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.101 Idday 
0.75 (Unidcrs) 
350 daydyear 

70 Year 
70 Ytar 
70.kg , 

25550 days 
25550 days 

Compoud cdocentetion Units 

NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

e .  

I' 



Tabb C-111-I10 (continued) 
Sonmary of Risk Characteri~tion (cheaials) 

Lime Sludge Pond with k d a r d  Ownership: Off-Property Famer (Adult) 
Via Ingestion of Meat Products 

1 

I HQCalculaCon 
I CDI 

)ompound 
intimny 
irsenic 
Beqllium 
rranium-total 
ienzD(a)pyrepe 
:arbamle 
imclor - 1254 
imclor- 1260 
dieldrin 

I IHQ Snmmation = 4.3E-0 

I ILCR Calculalion 
I CDI I CSF 

arsenic 
bedlium 
uranium-total 
benm(a)pyrene 
carbamlc 
amclor - 1254 
amclor- I260 
dieldrin 

1.8E+M) 
4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

1 I I E R  Summation = N. 



FEMP-0 U02 -6 FIbAL-* 
March 1 ,  1995. p 

Table CIII-111 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

itake Equation CfX EFX EDn X FIX IR 

IR Ingestion rate of meat 0.101 kg/day 
Fl Fraction ingested fromcontaminated source 0.75 (Unitlen) 

Exposure frequency 350 daysbear EF 
EDn Exposure duration 
Cf Concentration of radionuclides in meat 

70 Year 

NA 
2.6E-08 

NA 
NA 
NA 

ERR 
2.3E-06 

NA 
NA 

1.3E-08 

NA 
3.7E-04 
2.OE-05 
4.1E-04 

NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

CDI CSP ILCR 
tadionuclides (Pa) ( P C i P  (unitless) 

%7+ld 
NP2J1+ld 

NA 2.8E- 11 NA 

2.2E- 10 NA NA 
NA 7.8E- 10 NA 

1.OE- 10 NA NA 
1.7E- 12 NA NA 
3.6E- 11 1.5E-U , 

NA 1.3E- 12 NA 
NA 5.5E- 11 NA 

NA 1.7E- 10 NA 

4.98-05 2.2E- 10 1.lE- 14 

p u ,  
R%+Sd 
R%+ld 
%2+4d 

Tc99 

nL, 
%+loa 
urn 
Uz3S +ld 
u738+2d 

4.2E-03 srSO+ld 

?h?ZB+7d 2.5E-05 1.3E- 11 3.2E- 16 

6.9E-01 1.6E-11 1.lE-11 
3.7E-02 1.6E- 11 5.9E- l3 

2.OE- 11 1.5E-11 7.6E-01 
NA NA NA 

NA NA . NA 
NA NA NA 
NA NA NA 

NA 

NA NA NA NA 
NA 
NA 
NA 
NA NA NA 

I ILCR Summation - - 2.7E- 11 



P 

Table CJII-112 
Summary of Idake  Quanthtion (chunkah) Akcrnilive 6 

Lime Sludge Pond wah Fcdaal Ownaship: Off-Ropcrty Farmer (Adult) 
Via Ingestion of Dairy Products 

B W X A T  

1R 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

l n ~ ~ ~ t i o n  PIC of dairy prodlrtr 
Faction b e s t e d  ban conlaminated SOUICC 

Exposure frequency 
Exposure duntion for non-arcinogns 
Exposure duration for orcinogens 
Body Weight 
Avcnglc lime Iorarcinoogcnr (liktimc) 
Avcnglc lime for nm-arc~ogcru (EDn x365) 
Concentration of chemicals inanimal produ~lr 

Compoud Concentration Units ' 

antimony 
arsenic 
kryllium . 
uranium- total 
kop(a)pyrcnc 
tarbaaole 
ardor-  US4 
a r d o r -  I260 
dieldrin 

N A  
NA 
NA . 
N A  
NA 
N A  
N A  

N A  
N A  

4.SE-06 
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  . 

0.4 U h y  
0.75 (UniIlcs) 
3% daydyear 
70 Yar 
70 Year 
70 kg 

25550 dap 
25550 dap 

Compoud Concentration Uniu 

N A  
NA 
N A  
N A  
N A  
NA 
NA 
N A  
NA 
N A  
NA 
N A  
NA 
NA 
N A  

N A  
N A  
N A  
N A  
N A  
NA 
N A  
NA ' 

NA 
N A  
N A  
NA 
NA 
NA 
N A  



Table CIII-112 (continued) 

CDI 
Compound [mdkg-day) 

Summary of Risk characteiization (chemicals) 
h e  Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Dairy Products 

CSF ILCR 
[mdkg-dayl-' [unidess' 

I HQCalculation 
I I CDI I RID I HQ 

3.OE-04 
S.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

5.OE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

6.1E-06 

Compund 
aniiwny 4.OE-04 NA 
arsenic 
beqllium 
uranium-total 
benm(a)pyrene 
carbazole 
amclor- 1254 
amclor-1260 
dieldrin 

I [mdkg-day) I (mdkg-day) I [unitless) 

arsenic 
beqllium 
uranium - total 
benm(a)pyrene 
carbazole 
amclor- 1254 
amclor- 1260 
dieldrin 

1.8E+00 
4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

.-08 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
~ILCR Summation = Nk 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Radionuclides ( Q C i )  (pCi)-' (unitleas) 

%7+ld NA 2.8E- 11 NA 

NA 2.2E- 10 NA 
NA 7.8E-10 NA R%?6+Sd 

R%28+ld NA 1.OE- 10 NA 
Rn222+4d NA 1.7E- 12 NA 
SrSQ+ld 8.48-02 3.6E-11 3.OE- 12 

NA 1.3E-12 NA 
h + 7 d  NA 5.5E-11 NA 

NA 1.E- 10 NA 

Np237 + Id 1.8E-05 2.2E- 10 3.9E- U 
puus 

T%9 

nL, 
%+lW 

8.28-06 1.3E- 11 l.lE-15 

u734 9.8E+00 1.6E- 11 1.6E- 10 
uPs+ld 5.3E-01 1.6E- 11 8.SE- 12 
ups+zd l.lE+Ol 2.OE- 11 22E- 10 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

Intake Equation 

IR 
R 
EF 
EDn 
CP 

Table CIlI-113 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Dairy Prodncts 

i Cp XEFX EDn X R X  IR 

Ingestion rate of dairy producki 
Fraction ingested fmmcontaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products . 

%7+ld 
NP251+ld 

R%S+8d 
R%..B+ld 
%.22+4d 
srW+ld 

%+7d 

puva 

T%9 

-420 

NA 
2.48-09 

NA 
NA 
NA 

ERR 
LIE-QS 

NA 
NA 

LlE-08 

Thuo+lOd 
urn 
U,S +Id 
U738+2d 

NA 
NA 
NA 
NA 
NA 
NA 

0.4 Vday 
0.75 (Unitless) 
350 d a y s w  
70 Year ' 

c-111- 164 



a 

IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS  

Table CJII - 114 
Summary of Intake and Risk Quantitllion~chcmieaB)AIernativc 6 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Aduk) 
Via Ingestion of Vcgaables and Fruits 

lngestion a t e  of fruits or vegetables 
Fraction ingested frm contaminated rounx 
@xporurc frequency 
Exposure duntion for non-carcioogru 
Exposure duration brorcinogenr 
Body ukight 
AVC& time ~ororcinogcns flitlime) 
Averah time forum-orcimgcnr (EDn x36S) 
Concentration of shemicala in VC8Cta blcs 

BWXAT 

Compound Concentration LJnib 

antimony 
arsenic 
beryllium 
uranium-total 
bcnm(a)pyrrnc 
o rba mole 
a rdor '  US4 
a rodor - U60 
dieldrin 

NA 
NA 
NA 
NA ~ 

NA ~ 

NA 
NA 

0.122 kg/day 
1 (Unitless) 

350 daysiyear 
70 Year 
70 Year 
70 kg 

25550 days 
25.550 days 

Compoud Cooccntntion Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA . 

Rcfcrcsccr 



Tabb C.III-I14 ( a m h o e d )  
Sumnrary of Risk CBaracterizatioa (chemials) 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Molt) 
V u  Ingestion of Vegetables and Fmik 

I HQCalculatioo 
I CDI I RID I HQ 
(mplkg-day) I (mplkg-day) I (untlessl 
NA 4.OE-04 NA 

bmpouod 

irsemc 3.OE-04 NA 
)edlium 
uranium - total 
Denim(a)wene 
:arbamle 
~mclor-1254 
amclor- 1260 
dieldrin 

ln6mony ' 

S.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.48-04 

I LHQ Sommation = 3.4E-& 

I ILCR Calculation 
I CDI I CSF I ILCR 

bmpound I (mp/kg-day)I(m&-day)-' I (uritless) 
olmony NA NA 
lrsemc 
ieqilium 
iranium - total 
Ienao(a)weac 
,arbazole 
iroclor - 1254 
iroclor-1260 
fieldrin . 

1.8E+W 
4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

.06 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I K R  Sommation = N1 
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Table CIII-115 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

CvX EFX EDn X FI X IR - ntakc Equation - 

IR 
FI 
EF 
EDn 
cv 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

%7+ld 
NPu? + Id 
p u ,  
R%26+Sd . 
R%28+ld 
hzn +4d 
Sr5U+ld 
*% 
%+7d 
%XI 

NA 
6.28-06 

NA 
NA 
NA 
ERR 

7.4E-05 
NA 
NA 

2.7E-05 

‘Th2JZ+l(M 
urn 
um+ld 
ups+2cl 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.8E-01 
9.8E-03 
2.OE-01 

NA 
NA 
NA 
NA 
NA ‘ 

NA 

0.122 kgday 
1 (Unitlen) 

350 daysfyear 
70 Year 

CDI CSF . ILCR 
Radionuclides (Ki) (pCi1-l (unitless) 

%7+1d 
NP237+ld 
puvs 
R%28+ld 

T%9 
%28+7d 
.Ib, 
% + l a  
urn 
urn+, 
um+ai 

R%Z6+Sd 

%l+4d 
sr!3J + Id 

NA 
NA 
NA 
NA 
NA ’ NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.8E-02 

2.2E-01 

8.2E-02 

S.4E+02 
2.9E+01 
6.OE+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
22E- 10 ’ 

2.2E- 10 
7.8E- 10 
1.OE-10 
1.7E-12 
3.6E- 11 
1.3E- 12 
SSE-11 
1.3E- 11 
1.7E- 10 
l.6E-11 
l.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

4.1E- 12 

7.9E- 12 

1.1E-12 

8.7E-09 
4.7E- IO 
1.2E-08 

NA 
NA 
NA 
NA 
NA 
NA 

2.1E-08 - I ILCR Summation - 

- 664.6 
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’ b b k  C.m - 116 
Summary of Iotakc Quanlilation (chemicak) Akcrdrlivc 6 

Lime Sludge Pond wilh Fcdaal Ownaship: Off-Property F u m u  (Child) 
Via Rinking W a t a  logaition 

1R 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

B W X A T  

lngcstion ntc of grouo&atcr (RAGS, 1989) 
Exposure Lcqucnq, 
Exparvrc dualion for oon-ar~ino~~r 

Body weidhl 
Exposure duration for orcinogens 

Avcngc timc for orcimEcnr (liktbc) 
Avcrag timc for nm-orcim8cnr (ED0 1365) 
Conccntotioo of cbcmialr in grounduetcr 

Compourd Conccototion Units 

aolimoq 
arrcnic 
beryllium 
urn nium - total 
k-@)pyrrnc 
orbade 
a r d o r -  l254 
a rodor - l260 
dieldrin 

NA 
NA 
N A  
NA 
NA 
N A  
NA 

N A  
N A  
N A  

1.23E - 04 
NA 
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

1 U h y  
350 & w a r  
6 Yar 
6 Yar 

I S  kg 
25540 days 
2190 dap 

Conccnlation Units Compourd 

NA 
NA 
NA 
NA 
NA 
N A  
NA ’ 

N A  
N A  . 

. NA 
N A  
NA 
N A  
NA 
NA 



Table CJII-116 Icontinaed) 

Compund 
antinmny 

Vi 
I HQCalculadon 

I I CDI I RfD I HQ 
ILCR Calculation 

CDI CSF ILCR 
(mdkg-day) (m&,-day)-' (uridess 
NA NA 

Com und 
antinmny 
arsenic 
beqllium 
uranium -total 
benzo(a)pyrene 
carbamle 
amclor-1254 
amclor-1260 L dieldrin 

jmdkg-day) I (m&-day) I luntless) 
NA 4.00E-04 NA 
NA 3.00E-04 NA 
NA 5.OOE-03 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
N A  5.00E-QS . NA 

7.868-06 3.00E-03 2.628-03 

arsenic 1.75E+00 
beqllium 4.30E+00 
uranium-total , 4E-07 NA 
benm(a)pyrene . 7.30E+00 
carbamle 2.00E -02, 
amclor-1254 7.70E+00 
amclor- 1260 7.70E+00 
dieldrin 1.60E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = Nl 
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Table CUI-117 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestioo of DrinLing Water 

itakc haation 

IR 
EF 
EDn 
R 
Cw 

CwX EFX EDn X R  XIR 

Ingestion rate of grounc rater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake br radionuclides 
Concentration of radionuclides in groundwater 

' 

%l+ld 
NPZSI+ld 

R%+8d 
Ra228+id 
%222+4d 
Sr50+ld 

%+7d 

b 

T% 

nL, 

NA p a  
NA pcin 
NA p a  
NA p a  
NA pcin 
NA pCin 
NA p a  
NA pein ' 

NA p<l/l 
NA p a  

%+la 
urn 
u,+ld 
uPg+zd 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.78-02 
2.OE-03 
4.1E-02 

NA 
NA 
NA 
NA 
NA 
NA 

1 vday 
3SO days/year 

6 Year 
1 (Unitless) 

(see table below) 

%37+ld 
%37+ld 

% 6 + 8 d  
%!B+ld 
%.Z2 +4d 
irSQ+ld 

b + 7 d  

'uus 

r% 

b 3 0  
k + l O d  
Jp4 

Jm+ld 
Jm+a 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
PIA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.8E+01 
4.2E+00 
8.6E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 

-1.OE-10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
55E- 11 
13E- 11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-09 
6.E: 11 
1.7E-09 

NA 
NA 
NA 
NA 
NA 
NA 

3.OE-09 = LILCR Summation 
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lhbleC.III-11 
Summary of Intake Quantitation (cbcmicak) Ahexnative 6 

Lime Sludge Pond w&h Fulcra1 Ownasbip: Off-Property F u m u  (Child) 
Via Dermal Conlad while Bathiig 

D A  
EF 
@Dn 
EDc 
BW 
ATc 
ATn 
SA 

DAXEFXEDXSA 
B W X A T  

Dcr~ labsa rbed  dore 
f i p h r c  hqucncy 
Expodurc dualion for non-carchogns 
f i p h r c  duetion for carcinogens 
Body Leigh1 
AV& time forlarcimgenr flittime) 
Avem'pc time for om-larcimgcnr (EDn x365) 
Skinrurbccara asailable forcontact 

Compoucd D Units 

antimony 
arsenic 
beryllium 
UPII~UUI-~O~+ 

benzo(a)pyrcnc 
la rba ZOIC 

ardor-US) ,  
ardor- l260,  
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

NA mg/cm2-&y 
NA mg/cm2+ky 
NA mg/cm2-&y 

~.OBE-II mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2- & y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mdcm2-Ly 
NA mg/cm2-&y 
NA mg/cm2-&y 

i r v  mg/cm2-&y 
350 days/year 

6 Year 
6 Yar 
IS kg 

25550 dap 
2190 dap 
8000 cm2 

Compoucd D A  Units 

N A  NA mgtcm2-hy 
N A  NA mg/cm2-&y 
N A  NA mg/cm2-&y 
N A  NA mgtcm2-&y 
N A  NA m g d - d y  
N A  NA mg/cm2-&y 
N A  NA mg/cm2-&y 
N A  NA mg/cm2-&y 
N A  NA mg/cm2-&y 
N A  NA mg/cm2-&y 
N A  NA mg/cm2-&y 
N A  NA mg/cm2-&y 
N A  NA mg/cm2-&y 
N A  NA mg/cm2-&y 
N A  NA mg/cm2-&y 



I HQCalculab’on 
I I CDI 

i ILCR Calculation 
I CDI I CSF I ILCR 

7E-08 1.50 

Compound 
a n l m n y  INA NA NA 

I (mg/LI(-day)( (mdkg-day1-l I (uridess) 

I I I H Q  Summation = 1 .OSE -0 

arsenic 
beqllium 
uranium - total 
benm(a)pyrene 
carbazole 
amclor- 1254 
amclor-1260 
dieldrin 

Compund 
a n l m o y  
arsenic 
beqllium 
uranium - to tal 
b e a P ( a ) v e m  
carbazole 
amclor-1254 
amclor - 1260 
dieldrin 

l.POE+W 
4.30E+00 

NA 
NA 
2.228-02 
1.03E+01 
1.03E+ 01 
1.78E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ‘ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = NP 
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Table Cm-119 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Inhalation of Gases and Particulates 

:ntakc Equation 

IR 
EF 
EDn 
ca 

CaX EFX EDn X IR - - 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 350 dayshear 
Exposure duration 6 Year 
Concentration of radionuclides in air B (seetablebelow) 

12 m3/day 

%I+ld 
NP237+ld 

R%6+8d 
R%+ld 
% 2 2 + 4 d  
Sr!Xl+ld 

%+7d 

puzw 

Tc99 

Thuo 

NA 
6.2E-09 

NA 
NA 
NA 
NA 

2.6E-08 
NA 
NA 

2.58-08 

%+1M 
un.4 
urn +Id 
ups+zd 

NA 
NA 

, NA 
NA 
NA 
NA 

NA pWn? 
NA pWn? 
NA pWn? 
NA pWn? 
NA p W d  
NA pWn? 
NA pWn? 
NA pWn? 
NA pWn? 
NA p W d  

CDI CSP ILCR 
Radionuclides (Pa) (pC3-l (unitless) 
I 
%I+ Id 
NPZJ7+ld 

R??26+8d 

% 2 2 + 4 d  
srSO+ld 

%+Id 

%+lM 

pu238 

RPrzstld 

T%Q 

Thw, 

un.4 
urn+ld 
ups,, 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E-04 

6.5E-04 

6.2E-04 

1.9E-11 
2.9E-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E-12 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.5E- 12 

4.OE- 14 

ME- 11 

L 
-23E- 11 - _  = -- __ 

- I ILCR Summation 



Table CJII-120 
Summary of Intake Quadlation (chcmicaLP) Ahanalive 6 

L i e  Sludge Pond wah Fularl Ownaship: Off-Ropaty F u m a  (Child) 
Via lngcsiion of Mu! Produ~ls 

P 

IR 
PI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Ingestion ratc of meat 
Fraction ingcrkd ban urntamimtcd IOUIU 
Exposurc frequency 
Exposure duration lor non-carciaopnr 
Exposure duration for arcinageai 
Body weight 
Avengc time fororcimgcnr (libtime) 
Avenge lime for om-carcinogeenr (EDn x365) 
Concentration of chemicals in meat 

Compnud , Concentration Units 

antimony 
ancnic 
beryllium 
uranium-lata1 
benm(a)pyrcnc 
carbazole 
ardor-1254 , 
ardor-lZ6O 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  

1.2E-06 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.039 kg/&ay 
0.75 (Ilnidcu) 
350 daydycar 

6 Yrar 
6 Year 

15 kg 
25540 dap 
2190 dap 

Compoud Concentration Units 

N A  N A  ms/lrs 
N A  N A  mdlrs 
N A  N A  mdlrr 
N A  N A  wh 
N A  N A  mdlrs 
N A  N A  msn;s 
N A  N A  ~ d l r 8  
N A  N A  mdlrg 
N A  N A  m6fh 
N A  N A  mdLs 
N A  N A  mdlrs 
N A  N A  m a s  
N A  N A  msn;lI 
N A  N A  mdlrr 
N A  N A  msn;s 



Table CJII-120 (continued) 

Compound 
antimonv 

Summary of Risk Cbaracte&ation (chemicals) 
Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Meat Products 

ILCR Calculation 
CDI CSP ILCR 

(mrJk-day) (mp/kg-day)-' [umtless) 
NA NA NA 

I . HQCalculahon 
I CDI 

arsenic 1.8E+00 
beqlliurn 4.3E+00 
uranium - total OE-10 NA 

carbazole 2.OE - 02 
amclor-1254 7.7E+00 
aroclor - 1260 7.7E+00 
dieldrin 1.6E +01 

benm(a)pyrene 7.3E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Snmmrtion = NA 

3 
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Table Cm- 121 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Prodacts 

take Equation 

IR 
FI 
EF 
EDn 
Cf 

Cf X EFX EDn X R X IR 

Ingestion rate of meat 
Fraction ingested frorncontaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

0.039 kg/day 
0.75 (Unitless) 

6 Year 
350 dayslyear 

csq ILCR 
' (onitless) CDI 

( p a )  (pa \ -  adionuclides 
b 

%37+1d 
'PVr+ Id 

%26+8d 
+ Id 

h + 4 d  
"So + Id 
c, 
b + 7 d  

uus 

;h, 
% U + l O d  
Jm 
Jm+ld 
Jps+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.6E-06 

1.4E-04 

8.2E-07 

23E-02 
1.2E-a3 
25E-02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6Ez 11 
1.3E- 12 
5.5E-11 
13E- 11 
1.7E- 10 
1.6E- 11 
1.6E-11 
ZOE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA. 
NA 
NA 
NA 

NA 
NA 

NA 

3.5E- 16 

5.OE- U 

1.1E- 17 

3.6E- l3 
2.OE- 14 
5.0E- l3 

NA 
NA 
NA 
NA 
NA 
NA 

- - 8.9E- 13 I ILCR Summation 
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IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 

. ATn 
cs 

Table CJII- 122 
Summary of Intake QuantitaIion (chankak) Ahexnative 6 

L i e  Sludge Pond with Fcdaal Ownership: Off-Roper(y Farmex (Child) 
Via Ingestion of Dairy Products 

BW X AT 

I n g C h 0  Dk Of dairy PlodISb 
Pnction ingested fram conbmieted soum 

Exposure dun tion for non-carchopns 
Expasurc duration lor ahrcinqgcns 
Body weight 
A v c n g  time for arcimgcos (lifetime) 
A v c a g  time for om-carcimgens ( m u  x365) 
Cooccntntion of chemicals inanimal prodwta 

Erpourre frequcnq 

Compoud Cooccntntion Units 

antimony 
a m o k  
beryllium 
u n  nium - t c d  
bcnzo(a)pycnc 
B rba mk 
a rodor- I254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA ' 

NA 
NA 

NA 
N A  
NA 

4.SE-06 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
N A  
NA 

0.9 Yday 
0.75 (Uniden) 
350 & w a r  

6 Year 
6 Yar 
15 kg 

25550 L p  
21w day 

Compoud Cooccntntion Unita 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C-In-122 (conhoed) 
Sonmazy of Risk Chancte~zation (cheo~ials)  

Iime Sludge Pond with Federal ownership: Off-Property Farmer (Child) 
Via h g e 6 t i O O  of Dairy ProducB 

:ompound 

I HQCalculatioo 
I CDI I RfD I HQ 

ILCR Calculation 
CDI CSF ILCR 

(rndkg-day) (mgkg-day)-' (umdess) bmpound 
otimny pIA 4.OE-04 NA 
n & C  

lefllium 
iranium - total 
ienzo(a)pyreoe 
arbazole 
icoclor-1254 
mclor-1260 
Eeldrin 

I (in&-day) I (in&-day) I ( u d e s s )  

E 

3.OE-04 
5.OE-03 

-07 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 

5.OE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 

6.4E-05 

NA 

I HQ Summation = 6.4E-01 

1.8E+00 
4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 

1.6E+01 

NA 

7.7E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 
I I U R  Summation = N A  

I 



3 

FEMP-OU02-6 FINAL 

- March 1, 1995 

nt&c Equation 

IR 
FI 
EF 
EDn 
CP 

Table CIII- 123 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer (Chiid) 
Via Ingestion of Dairy Products 

Cp X EFX EDn X FIX IR - - 
6 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

. NA 
2.48-09 

NA 
NA 
NA 

ERR 
l.lE-05 

NA 
NA 

1.1E-OB 

J h l + l O d  
urn 
um+ld 
um+2d 

NA 
NA 
NA 
NA 
NA 
NA 

0.9 Vday 
0.75 (Unitless) 
350 dayslyear 

6 Year 

NA 
1.3E-Q3 
7.2E-05 
1.5E-03 

NA 
NA 
NA 
NA 
NA 
NA 

CDI CSF ILCR 
ladionuclidcs (Ut31 (UCi)-' (unitless) 

%7+ld 
% 3 7 + l d  

R?2S+Sd 

Rn222+4d 

P%W 

R%zi+id 

%0+1d 
rc, 

%!o 
nLuo+lOd 
+34 
J735+ld 
LJm+, 

%+7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.4E-0 

NA. 
NA 
NA 
NA 

NA 
NA 

NA 

1.6E-02 

1.6E-05 

1.9E+00 
1.OE-01 
2.1E+00 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.SE- 11 
1.3E- 11 
1.7E-10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA . 
NA 

NA 
NA 

NA 

7.4E- 16 

5.8E- l3 

2.lE- 16 

3.OE- 11 
1.6E- 12 
4.2E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

- -  - _. 
~ 

1 ILCR Summation = 7.4E- 11 

1 
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IH 
F1 
EF 
@Do 
EDc 
BW 
ATc 
ATn 
cs 

Table CJII - 124 
Summary of Intake and Risk Quanmthtioa (ehem&ak) Allanalive 6 

Lime Sludge Pond,wlh Fcdaal Ownuship: Off-Properly F u m u  (Cbild) 
V u  lmgcslion of Vegdab~cs  and l iuke  

Ingestion atc of fruits or vcgehblcr 
Faction ingertcd from conhminalcd aourec 

Exposure duration for non-carcinogna 
Exposure duration for arcinqgeu 
Bodyweight . 
Average time forarcimgena ( l i t h e )  
Average time for om-arcimgcnr (ED0 1365) 
Concentation of chemicals in vcgchblcr 

Exposure frcqucnsy 

BW X AT 

Compourd Concentation Units 

antimony 
arsenic 
beryllium 
up nium -total 
beom(a)pyIcnc 
arbazolc 
a r d o r -  US4 
a r d o r -  I260 
dieldrin 

N A  
N A  
N A  
N A  
NA 
N A  
N A  

N A  
N A  
N A  

6.OE-04 
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  

0.1 k U L y  
1 (Unidcs) 

350 da*r 
6 Y a r  
6 Y a r  
IS kg 

25550 days 
2190 L p  

Compourd Concentration Units 

N A  N A  m o a  
N A  N A  m o l l  
N A  N A  m o l l  

m d l s  
m o a  * 

N A  N A  . 

N A  N A  m o l l  
N A  N A  m o a  
N A  N A  m o a  
NA N A  m o a  
N A  N A  mZs 
N A  N A  m o a  
N A  N A  m a s  
N A  NA m o a  
N A  N A  m o a  
N A  N A  m o a  

N A  N A  



Table Cm-124 (continued) 
Sumo~ary of Risk Chanctenzation (chemicals) 

Lime Slodga Pond with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

I HQCalculation 
I I CDI 

arsenic 
b e g i u m  
uranium- told 
benm(a)pyrene 
carbazole 
amclor - 1254 
amclor- 1260 
dieldrin 

3.OE-04 NA 
5.OE-03 NA 
3.OE-03 1.3E-03 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

5.OE-05 NA 

1 I HQ Somautioo = 1.3E-0: 

r ILCR Calculation 
I I CDI I CSF 

arsenic ' A 1.8E+00 

beqllium uranium-total I E - 0 7  A NA 4.3E+00 

amclor-1254 7.7E+00 
a =lor - 1260 7.7E+00 

benm(a)pyrene 7.3E+00 
carbazole 2.OE-02 

dieldrin A 1.6E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I JLCR Sommatioo = N A  

a 



FEMP-OU02-6 FINAL 
March 1, 1995 

%7+ld NA 2.8E- 11 NA 
NP237+ld 1.3E-a3 2.28- 10 2.8E- U 

NA 2.2E- 10 Nk 
NA 7.8E- 10 NA %26+8d 

R b + l d  NA 1.OE- 10 NA 
&2?2+4d NA l.E- 12 NA 
% Q + I d  1.5E-(n 3.6E-11 5.6E- l3 
T% NA 1.3E- 12 NA 

NA 5.5E-11 NA 

NA 1.E- 10 NA 

puu8 

ME-03 13E-11 7SE- 14 

urn 3.8E-I-01 1.6E- 11 6.1E- 10 
ups+Id 2.1E+m 1.6E-11 3.3E- 11 
ups+2d 4.2E+01 2.OE- 11 8.4E- 10 

% 8 + 7 d  
-930 
%+lOd 

NA NA NA NA 
NA NA NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA NA NA 
NA NA NA NA 

I ILCR Summation = 15E-09 

Table CIII- 125 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: Off-Property Farmer ( O d d )  
Via Ingestion of Vegetables and Fruits 

- Intake Equation - 

IR 
FI 
EF 
EDn 
cv 

CvX EF X EDn X FI X IR 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

%37+ Id 
NP237+1d 

Ra2ad+8d 
Rb + Id 
%32 +4d 
srSQ+ld 

'%+7d 

puvs 

T% 

h 

NA 

NA 

NA 
ERR 

7.4E-QS 
NA 
NA 

2.m-05 

6.2E-06 

NA - 

'Ihuo+lOd 
urn 
UDS +Id 
ups+2d 

NA 

NA 
. NA 

NA 
NA 

NA 

NA 
1.8E-01 
9.88-03 
2.OE-01 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 kdday 
1 (Unitless) 

6 Year 
350 days/year 

~~ 
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IR 
EF 
EDn 
E D C  

BW 
ATc 
ATn 
cs 

IL blc C.lU-126 
Summary of Intake Quanllation (chemicak) Altunative 6 

Lime Sludge Pond wah Privale Ownership: Off-Propcrty F u m a  (Adult) 
Via Drinking Wata Ingestion 

Ingestion talc of g r o u n b t c r  (RAGS. 1989) 
Expasure frcqucnq 
Exposure dumtion for non-urcinopFns 
Exposure dumtion for carcinogens 
Body weight 
Avenge lime for srcimgens ( l i t h e )  
A v e n b  time for nut-srcimgenr (mn x365) 
Cooccntetion of chemicals in groundvalcr 

B W X A T  

C o m m u d  Concentmtion Units 

antimony 
a rrcoic 
beryllium 
uenium- total 
benm(a)pyrcnC 
srbPmlc I 
arodor- US) 
a r d o r -  1260 
dieldrin 

N A  
N A  
N A  
N A  

N A  
N A  

N A  ~ 

Rcfcrcoccr 

N A  
N A  
N A  

2.30E -07 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

2 u&Iy 
350 day/y/yul 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

C o m w u d  . Cooccotmtion Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Somm81y of Risk Ch8ractei~t ion (chemicah) 
Lime Slndge Pond with Private Ownership: Off-Property Farmer (Adnlt) 

Viz 
I HQ Calculation 
1 CDI I RID I €iQ 

3 m p u n d  
antimony NA 4.00E-04 NA 
arsenic 3.00E-04 NA 

(mp/kp,-day) I (mdkg-day) I (witless) 

5.00E-03 
3.WE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.00E-05 

)eqUium 
uranium-total 
benm(a)plrent 
rarbamle 
amclor-1254 
amclor- 1260 
dieldrin 

NA 

NA 
NA 
NA 
NA 
NA 
NA ‘ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.10E-06 

I I H Q  Summatioo = 2.1OE-Oc 

hinkig8 Water Ingestion . 
I ILCR Calculation 
I CDI I ILCR 

arsenic 
beqllium 
uranium-total 
beolD(a)plrene 
carbamle 
amclor - 1254 
amdor- 1260 
dieldrin 

1.75E+00 
4.30E+00 

7.30E+00 
2.00E-02 
7.70E+00 
7.70E+00 
1.60E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I I IECR Summatioo = N/ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



FEMP-OU02-6 FINAL 
March 1. 1995, 

Intake Equation 

Table CIII- 127 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Drinking Water 

c w X  EFX EDo X FI X IR 

IR 
EF Exposure frequency 
EDn Exposure duration 
FI Fractional intake br radionuclides 
cw 

Ingestion rate of groundwater (RAGS. 1989) 

Concentration of radionuclides in groundwater 

%7+ld 
NpzJl+ld 
puus. 
R%+ld 

Tc, 

% 

R%26+8d 

Rn?p+dd 
SrSO+ld 

%+7d 

NA pcln . 
NA pCin 
NA pcln 
NA p a  
NA p a  
NA p a  
NA pcln 
NA pcln 
NA pcln 
NA p a  

Th?JO+l(M 
u?34 
u735 +Id 
u?38+2d 

NA 
NA 
NA 

NA 
NA 

N P  

2 Uday 
350 daystyear 
70 Year 

1 (Unitless) 
(see table below) 

NA pcln 
7.1E-05 p a  
3.78-06 pOn 
7.88-05 pOn 

NA pcln 
NA pcln 
NA pcln 
NA pcln 
NA pcln 
NA pcln 

CDI a CSP ILCR 
Radionuclides (Pa) (pa\- '  (unitless) 

1 
%7+ld . 
NPw7+ld 
P% 

R%+ld 

Tcgp 
%+7d 
% 
%+, 
4% 
urn+, 
Um+, 

R?226+8d 

%+4d 
SrSO+ld 

NA 
NA 

. NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

33E+00 
1.8E-01 
3.8E+00 

NA 
NA 
NA 
NA 
NA 
NA' 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E-12 . 
3.6E- 11 
1.3E- 12 
5.5E- 11 

1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

I 1.3E- 11 

NA 
NA 
NA 
NA 
NA 
NA I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.6E- 11 
2.9E- 12 
7.6E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

I 1 ILCR Summation = 1.4E- 10 
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, 

D A  
EP 
E D n  
EDc 
Bw 
ATc 
ATn 
SA 

l h b l c C . m - ~  
Summary of h a k e  Quanthtion (cbcmicak) Akanative 6 

Lime Sludge Pond with Private Ownership: Off-Property Farmq (Adult) 
Via Dermal Contad while Batbig 

P 

Dermal absorbed dose 
Exposure frequency 
Expourre dumtion for non-carcinopn 
Exposure dun tion for crrcinogens 
Body weight 
A v c n p  time for aidnogens (liktimc) 
Avenw time for oca-orcinogcnr (EDn x365) 
Skinsurhccara a\eilablc forcantact 

DAXEFXEDXSA 
BW X AT 

a v  mg/cm2-Ly 
350 daysfyear 

70 Year 
70 Year 
70 kg 

25540 days 
25550 dap 
23000 cm2 

Cornmud D A  Units 

antimony 
arsenic 
beryllium 
urn nium - total 
knm(a)pyrrnc 
a rkl  mle 
a r d o r -  1254 
ardor-I260 ’ 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

NA mglcm2-Ly 
NA mgtcm2-Ly . 
NA mglcm2-Ly 

5.758-14 mglcm2-Ly 
NA mg/cm2-Ly 
NA mgtcm2-Ly 
NA mglcm2-Ly 
NA mg/cm2-Ly 
NA mglcm2-Ly 
NA mglcm2-Ly 
NA mgtcm2-Ly 
NA mucm2-Ly 
NA mglcm2-Ly 
NA mgtcm2-Ly 
NA mglcm2-Ly 
NA mg/cm2--Ly 

Commuod D A  Units ’ 

N A  N A  mglcm2-Ly 
N A  NA rndcm2-Ly 
N A  NA mgtcm’-Ly 
N A  N A  mglcm2-Ly 
N A  NA mgtcm2-Ly 
N A  NA mucm’-Ly 
N A  NA mgtcm2-Ly 
N A  NA mgtcm2-Ly 
N A  NA mgtcm2-Ly 
N A  NA NA mglcm2-ttay mg/cm2-&y 
N A  
N A  N A  mglcm2-Ly 
N A  NA mgtcm2-Ly 
N A  NA mgtcm2-Ly 
N A  NA mgtcm2-Ly 



Table CJII-128 (continued) 

Compound 
antimony 

via I 
I HQCalculation 

1 I CDI I RfD I HQ 
ILCR Calculation 

CDI CSP ILCR 
(mplkg-day) (mp/kg-day)-' (umdess) 
NA NA NA 

(mp/kg-day) I (mplkg-day) I (unless)  
NA 6.00E-05 NA 

Compound 
antimony ' 

arsenic 
beqllium 
uranium - total 
benm(a)mere 
carbazole 
amclor-1254 
amclor- 1260 
dieldrin 

2.8SE-04 NA 
5.00E-03. NA 
1.50E-04 1.21E-07 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

4.50E-OS NA 

I I I HQ Summation = I.21E-0 

arsenic 
beqilium 
uranium - total 
benm(a)pyrene 
carbazole 
amclor-1254 
amclor-1260 
dieldrin A 

. 

1.90E + 00 
4.30E+00 
NA 
NA 
2.228-02 
1.03E+01 
1.03E.+01 
1.78E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 

IlLCR Summation = NP 



FEMP-OU02-6 FINAL 
March 1, 1995 

atake Equation 

IR 
EF 
EDn 
ca 

Table CIU-129 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Adult) 
Via Inhalation of Gases and Particulates 

= CaX EFX EDn X IR 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
m u r e  duration 
Concentration of radionuclides in air 

%?+Id 
NPZn+ld 

R%+8d 
R%+ld 

%3+1d 

%+?d 

hLus 

%+4d 

Tc99 

-43 

nLuo+lOd 
%?4 

UPg+zd 
+Id 

NA 
NA 
NA 
NA 
NA 
NA 

20 m3/day 
350 dayslyear 
70 Year 

(see table below) 

ILCR 
(snitless) 

CDI 
.adionaclides (Pa) (Pci 

NA 

NA 
NA . 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

1.6E-03 

1.7E-03 

1.6E-01 

1.9E- 11 
2.98-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E-11 
8.3E- 12 
7.8EL08 
2.9E-08 
1.lE-M 
2.6E-08 
25E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4SE- 11 

1.lE-U 

4.68-09 

I ILCR Summation - - 4.7E-09 
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IR 
FI 
EF 
EDn 
E D C  
Bw 
ATc 
ATn 
cs 

P 

Table CIII- 130 
Summary of Intake Quanlkation (chunicals) ALanative 6 

Lime Sludge Pond with Private Ownaship: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

BWXAT 

Ingestion rate of meat 
Fractioningcrtcd fran contamimtedrourcc 

Exposure duration for non-carcino~nr 
Exposure duration for arcinqgcnr 
a a l y  weight 
Average time forcarcimgcnr (liktimc) 
Avcagc time for om-arciongens (@Do ~ 3 6 5 )  
Codentotion of chcmiraab in meat 

Expnsurc frequency 

Compoud Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
benlo(s)pyrcnc 
arbamlc 
a r d o r -  1254 
ardor-L26O 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

\ 

0.101. kg/day 
0.75 (Unities) 
350 &&ear 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

NA NA wh 
NA NA m%Lg 
NA NA m o l  
NA NA m%Lr 
NA NA me& 
NA NA mdlrr 
NA NA mdLs 
NA NA mgl le  
NA NA mgllrg 
NA NA m%LI 
NA NA m%Lg 
NA NA mp/Le 
NA NA m%Le 
NA NA m a 8  
NA NA m a s  



Table C.III-130 (continued) 

Compound 
antimny 

Summary of Risk Charachnmfon (chemicals) 
Lime Slodge Pond with Private Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Meat Products 

ILCR Calculation 
CDI CSF ILCR 

(mdkg-day) (mn/kg-day)-' (uridess) 
NA 

1 HQCalculadon . 
I I CDI 1 RfD I HQ 
Compound 
antimny 
arsenic 

[mn/l;a-day) ((mdkg-day) I (umdessl 
NA 
FJA 

beqllium A 

benm(a)pyreie carbade uranium-Jtal c' 
amclor-1254 
amclor - 1260 
dieldrin 

~ 

4.OE-04 
3.OE-04 
5.OE-03 
3.OE - 03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-OS 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.OE- 10 

N9 

I 

I tiQ Summation = 8.OE-1( 

arsenic 

beqllium uranium - total k . 4 E - 1 2  
benzo(a)pyreoe 
carbamle 
amclor-1254 
amclor-1260 
I dieldrin 

NA 
1.8E+00 
4.3E+00 

NA 
7.3E+00 

7.7E+00 
7.7E+00 

2.OE-02 

1.6ES01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

LlLCR Summrtioo = N/ 



FEMP-OU02-6 FINAL 
March 1. 1995 

Radionuclides (Dei) ( P C i P  (unitless) 

%7+ld NA 2.8E- 11 NA 

NA 2.2E- 10 NA 
NA 7.8E- 10 NA 

R%ZS+ld NA 1.OE- 10 NA 
%+4d NA 1.7E-12 NA 
SrSO+,, 5.7E-04 3.6E- 11 2.1E- 14 

NA 1JE- 12 NA 
%m+7n NA 5.5E- 11 NA 

33E-04 1.3E- 11 4.2E- 15 
'Thup+lOd NA 1.7E- 10 NA 
urn 1.3E-03 1.6E- 11 2.1E- 14 
um+Ld 6.9E-@ 1.6E-11 1.1E- 15 
ups+2d 1.4E-03 2.OE- 11 2.9E- 14 

2JE-05 2.2E- 10 5.5E- 15 NPzn + Id 
p u ,  
R%+Sd 

T% 

-%?.. 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

[ILCR Summation = 8.2E- 14 

Table CIII-131 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

- Intake Eauatioe - CfX E F X  EDn X F I X  IR 

IR Ingestion rate of meat 
FI 
EF Exposure tkquency 
E D n  Exposure duration 
Cf 

Fraction ingested from contaminated source 

Concentration of radionuclides in meat 

0.101 kg/day 
0.75 (Unitless) 
350 dayslyear 
70 Year 

NA 

NA. 
NA 
NA 
ERR 

3.1E-07 
NA 
NA . 

1.4E-08 

1.8E-07 

CDI CSP ILCR 

C-III- 19 1 



Table CJII-132 
Summary of Icdake Quantitation (chcmicak) Akcrnative6 

Lime Sludge Pond wvith Private Ownership: Off'Proputy F u m a  (Adult) 
Via Ingestion of Dairy Roduds 

IR 
FI 
EP 
@ D O  

EDc 
BW 
ATc 
ATn 
cs 

Ingestion rate of dairy produtr 
Fraction ingested from contamimted souw 
Exposure frequency 
Exposure duration for non-arcinofor 
Exposure duration for arcinogclu 
Body weight 
Avenge time fororcimgcns (liktimc) 
Avenge lime for nm-orcimgcor (ED0 1365) 
Conccntration of chemicals inanimal produb 

Compound Conccntntioo Units 

antimony NA m g n s  
arsenic NA mgns 

benm(a)pyrrne NA mgns 
a r b a d c  NA ~ g n e  
a rdor -  US4 NA m g n s  
a r d o r -  1260 NA m g n s  
dieldrin NA m C 8  

NA NA mgng 
NA NA m o a  
NA NA m a 8  
NA NA m o a  
NA NA mg/lg 
NA NA m f l g  
NA NA m g n s  

beryllium NA m& 
uranium -t&l 8.38-09 m a s  

0.4 UCey 
0.75 (Unitless) 
350 dayrlycar 
70 Year 
70 Year 
70 kg 

25540 days 
25550 days 

Compound Conccntration Units 

NA NA mdLs 
NA NA mgne. 
NA NA mdlrs 
NA NA mgns 
NA NA mdLs 
NA NA ~ g n e  
NA NA mdLs 
NA NA mgns 
NA NA mgnr 
NA NA ~ d L 8  
NA NA mdLs 
NA NA m o g  
NA NA mgng 
NA NA m g n g  
NA NA mgns 

Rslcrcoccr 



Table C3II-132 (continued) 
Summary of Risk Characterization (chemicals) 

Lime Sludge Pond with Priwte h e r s h i p :  Off-Property Farmer (Adult) 
Via Ingestioa of Dairy Products 

r HQCalculation 
I CDI 

ompuad 
otimony 
rSeniC 

eqllium , 
ranium-totd 
enm(a)pyrene 
irbazoie ' 
mclor-1254 
roclor - 1260 
ieldrin 

I HQ Summation = LIE-01 

I ILCR Calculation 
I I CDI I CSF I ILCR 

Compound I (mp/kg-day~l(mp/LR-day)-' I (uridenr) 
antimony N A  NA 
arsenic 1.8E+00 
beqllium 4.3E+00 
uranium - total 4E-11 NA 
bemm(a)pyreoe 7.3E+00 
carbazole 2.OE - 02 
amclor-1254 7.7E+00 
amclor-1260 .7.7E+00 
dieldrin . 1.6E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A .  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I W R  Summation = ' NF 
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otake Equation 

I 

IR 
FI 
EF 
EDn 
CP 

Table CIII- 133 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 6 
Lime Sludge Pond with Private Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Dairy Products 

=I Cp X E F X  EDn X FIX IR 

Ingestion rate of dauy products 
Fraction ingested fromcontaminated source 

Exposure duration 
Concentration of radionuclides in animal products 

Exposure frequency 

%7+ld 
N b + l d  

R%26+8d 
R%+ld 
%Z+4d 
srSQ+ld 

%+7d 

PILUS 

Tcgp 

Tbu, 

NA 

NA 
NA 
NA 

ERR 
1JE-06 

NA 
NA 

lJE-07 

1.2E-09 
P a @  
Pa@ 
P W  
Pcincg 
PW 
P W  
PW 
P a 4 3  
Pcincg 
Pci/lrg 

nLuz+lOd 
urn 
" S + L i  
ups+zd 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.68-06 
13E-07' 
2.8E-06 

NA 
NA 
NA 
NA 
NA 
NA 

0.4 Vday 
0.75 (Unities) 
350 dayslycar 
70 Year 

PW 
PW 
P W  
Pa43 
PW 
PW 
P W  
P a 4 3  
PW- 
PW 

%7+ld 
NPZ37+ld 

R%.%+Sd 
R%.?8+ld 
%+4d 
%+Id 

%+7d 

p u ,  

Tc99 

.ra, 
%+lOd 
h.34 
urn +Id 
uPs+&i 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

9.OE-06 

1.1E-02 

1AE-CB 

1.9E-02 
9.88-04 
2lE-02 

NA 
NA 
NA 
NA 
NA 
NA ' 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- IO 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
13E- 11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA , 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.OE- 15 

4.1E- l3 

1.4E- 14 

3.OE- U 
1.6E- 14 
4.1E- U 

NA 
NA 
NA 
NA 
NA 
NA 

[ILCR Summation = 1.2E- 12 

C-III- 194 



IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs  

P 

Table CJII - 134 
Summary of Intake aod R s k  Quaotkation (chcmicak) APunativc 6 

Lime Sludge Pond with Private Oarnuship: Off-Propdy Farmex (Adult) 
Via Ingestion of V e g e l d l e  and Fruits 

Ingcrcion alc of fruits or vcgcbblw 
Faction ingested [ram conbminalcd sourcc 
Exposure frcqucnqr 
Exposure duration for non-arfinopns 
E x b u r c  duntion for orcinqgcnr 
Body weight 
Avenge timc forercimgcns (likfimc) 
Avdrap lime for om-orcimgcns (@.h x365) 
Conscntnlion of cbcmicalr in vcgctablcs 

X FI 1IlB 
BW X AT 

Compoud Cooccncntion Units 

a ntimomy 
arsenic 
beryllium 
UP nium- lata1 
benzn(a)p+nc 
artPmlc 
a r d o r -  US4 
ardor- I260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  

l.lE-06 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  

0.122 kplday 
1 (Unillcrc) 

350 days/ycar 
70 Y o r  
70 Year 
70 kg 

25550 days 
25550 days 

C o m p o u d  Cooccnlntion Units 

N A  N A  m a l  
N A  N A  m%Ls 
N A  N A  mdlrs 
N A  N A  m%Lg 
N A  N A  m%Lg 

N A  NA m%L8 
N A  . N A  mg/lrII 
N A  N A  m%lB 

N A  N A  m w h  
N A  N A  m%Ls 

N A  N A  m%Ls 

N A  N A  m%L8 

N A  N A  m%L8 
N A  N A  m%L8 

N A  N A  m&8 



, 

Compund 
antimony 

Table CIII-I34 (continued) 

ILCR Calculation 
CDI CSP I LCR 

(mdka-day) fmdk-day)-'  (uridess] 
NA NA NA 

Summary of Risk Cbaractckmtioo (chedah) 
Lime Sludge Pond with Private Ownetship: Off-Property Farmer (Adult) 

Via Ingsstion of Vegetables and Pruits 

I HQCalculafon 
I CDI 

ompound 
atimny 
rsenic 
eqllium 
ranium - t0ta1. 
enm(a)pyreoe 
irbazole 
roclor - 1254 
roclor-1260 
ieldrin 

arsenic 
beflium 
uranium - total 
benm(a)pyrem 
carbazole 
amclor-1254 
amclor-1260 
dieldrin 

E-09 

1.8E+00 
4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+Ol 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

IILCR Summation = N1 



Iotakc Equation 

IR 
FI 
EF 
EDn 
cv 

. Table CIII- 135 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

. 0.122 kg/day 
1 (Unitless) 

350 dayslyear 
70 Year 

C-111- 197 

CDI CSF ILCR 
Ladioouclidcs (PCi) (pCi1-l (unitless) 

NA 
9.5E-(13 

NA . 
NA 
NA 
NA 

NA 
NA 

l.lE+00 
NA 

1.OE+00 
. 5.4E-02 

l.lE+00 
NA 
NA 
NA 
NA 
NA 
NA 

3.OE-02 

%7+ld 
NP23)+ld 

R%.26+8d 
Ra228+ld 
%+4d 
%+ld 

h + 7 d  

p u ,  

T% 

h 
%32+10d 
Urn 
um+ld 
upa+2d 

NA 
NA 
NA 
NA 

‘ NA 
NA 

I ILCR Sammation = 5.m- 1.1 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
1.3E- 12 
5.5E-11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.1E- 12 

1.1E- 12 

1.4E- 11 

1.m- 11 
8.7E- 13 
23E- 11 

NA 
NA 

NA 
NA 
NA 

NA - 



IR 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

WI blc C.m-U6 
Summary of Intake Quantitation (chcmicak) Akernative 6 ' 

Lime Sludge Pond with Private Ownership: Off-Proputy Farma (Child) 
Via lkinking WPta Ingestion 

Ingestion s t e  of groundwater (RAGS. 1989) 

Exposure dun tion for non-carcinogns 
Exposure duation for arcinogenr 
Body weight 
Avcnp time for srcimgens Oiklimc) 
Average time for nm-arcinogenr (EDn r365) 
Comntntion of chemicals in grounduekr 

Expure frequcnfy 

Cornpoud Concentstion Units 

antimony 
arsenic 
b e d l i u m  
urn nium - total 
benm(a)pyrcnc 
arteznle , 

ardor-I254 
ardor-I260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
2.30E - 07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

'NA 

1 U&y 
3 s  dayJyeai 

6 Year 
6 Y e r  

15 kg 
2 5 5 s  dap 
2190 dap 

Compoud Comntnt ion Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table CJII-136 (continued) 
Summary of Risk Ch8r8cteri~tion (chemicals) 

Line Sludge Pond with Private h e r s h i p :  Off-Property Farmer (Child) 

I I HQ Summation = 4.90E-Of 

rsenic 
Neqilium 
iranium - total 
lenm(a)pjTene 
arbawle 
mclor - 1254 
melor-1260 
Geldrin 

3.00E-04 
5.00E-03 
3.00E-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.00E-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.90E-06 

- .  

Drinking Wate; Ingestion 
r ILCR Calculation 

I I CDI I CSF I ILCR 

arsenic 
beqlliurn 
uranium - total 
benm(a)pyrene 
carbazole 
amclor-1254 
amclor- 1260 

A 1.75E+00 
kY-09 NA 4.30E+00 

7.30E+00 
2.00E-02 
7.70E+00 
7.70E+00 

I dieldrin INA 1.60E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
[ILCR Summation = NA 
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take Equation 

IR 
EF 
EDn 
FI 
cw 

Table CIII-137 
Summary of Intake and Risk Quaotitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: Off-Property' Farmer (Child) 
Via Ingestion of Drinkihg Water 

CwX EFX EDn X FI X IR - - 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

%+lM 
urn 
u?35+ld 
um+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.1E-05 
3.7E-06 
7.88-05 

NA 
NA 
NA 
NA 
NA 
NA 

1 Vday 
350 dayslyear 

6 Year 
1 (Unitless) 

(see table below) 

P a  
P a  
P a  
P a  
P a  
P a  
P a  
P a  
P a  
P a  

-. csq ILCR 
(unitless) 

CDI 
(Pa\ (Pa\- hiionuclides 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.5E-01 
7.8E-00 
1.6E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5JE-11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
2.4E- 12 
1.2E- l3 
3.3E- 12 

NA 
NA 
NA 
NA 
NA 
NA 

5.8E- 12 - - I ILCR Summation ' 

c-111-200 



blc C.m - I38 
Summary of Intake Quantitation (chemicab) Ahunative 6 

Lime Sludge Pond with Private Ownership: Off-Property Farma (Child) 
Via Dermal Contact while Batbig 

DA 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
SA 

Dcr~mlabsarbed dose 
Exposure frcqucnfy 
Exposure duntion for non-carcinogns 
@x&rc dura tion for s rfioogcna 
Body weight 
Avenge time for srcioogenr (liktbc) 
Avenge time for o m - a r c h g e n s  (ED0 x365) 
Skin rurhcc area awilable for contact 

B W X A T  

u v  mglcm2-ky 
3 9  daydyear 

6 Year 
6 Year 

15 kg 
2 5 5 9  days 
2190 days 
8000 cm2 

Comwuod D A  Units 

antimony 
arsenic 
beryllium 
uranium- total 
benzo(a)pyrcnc 
srtezolc 
a r d o r -  1254 
a r d o r -  U60 
dieldrin 

NA 
NA 
NA 

. NA 
NA 
NA 
NA 

NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 

5.75E-14 mg/cm2-&y 
NA mg/cm’-&y 
NA mg/cm’-Ly 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mgtcm2-ctay 
NA mg/cm2-&y 
NA mg/cm’-&y 
NA mg/cm2-&y 
NA mg/cm2-Ly 
NA mg/cm2-Ly 
NA mg/cm2-&y 

D A  Units Comwuod 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA ’ 

NA 
NA 
NA 
NA 
NA 

NA 

NA mg/cml-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mucm2-ciay 
NA mglcm2-Ly 
NA mgtcm2-Ly 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mg/cm2-&y 
NA mdcm2-Ly 
NA mg/cm2-&y 



Table C.III-138 (umtinoed) 
Summary of Risk Characterizatiom (chemicals) 

Lime Sludm Pond with Pdwte Ownership: Off-Property Farmer (Child) - via 1 
I '  HQCalculaCan 
I CDI 

rsenic 
eqllium 
ranium - total 
enzo(a)wene 
arbawle 
mclor-1254 
roclor- 1260 
ieldrin 

I 

IHQ Summation = 1.96E-0 

m a l  Contactwhile Bathins - 
I ILCR Calculation 
I CDI I ILCR 

'eqllium 
iranium-total 
Nenm(a)wene 
arbawle 
,mclor-l254 
Imclor- 1260 
Eeldrin 

I I ILCR Summatioo = NP 
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. F  * 

Intake Equation 

IR 
EF 
EDn 
ca 

Table Cm- 139 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Child) 
Via Inhalation of Gases and Particulates 

CaX EFX EDn XIR - - 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

NA 
3.2E-09 

NA 
NA 
NA 
NA 

3.5E-09 
NA 
NA 

3.3E-07 

-%32+1ikl 
urn 
Uns +Id 
u218+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

12 m%ay 
350 daj+var 

6 Year 
(see table below) 

, ILCR 
(unitless) 

CDI 
Radionuclides (Pa) 

1 
‘%37+ld 
NP237 + Id 
P% 
R%26+Sd 
R%2€4+ld 
%2+4d 
SrW+ld 
Tc99. 
%+7d 

%+lOd 
urn 
U23S+ld 
u218+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.OE-06 

8.8E-05 

8.2E-a3 

1.9E- 11 
2.98-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
.6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-08 
lSE-07 
2.6E-08 
25E-08 
2.4E-OB 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA ’ 
NA 
NA 
NA 

2.3E- 12 

5.5E- 15, 

2.4E- 10 

I 

2.4E- 10 - I ILCR Summation - j 

C-III-203 

I 



Table C.111-140 
Summary o f  Intake Quadtation (chemic&) ALernative6 

Lime Sludge Pond with RivaIe Ownership: Of€-Property Farma (Child) 
Via Ingestion of Meat Produds 

- - X E D X F I U  
BW X AT 

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

Ingestion rate of meat . 
Fraction ingested from conhmimlcd sourcc 
Exposure frequency 
Exposure dunlion for non-carcbognr 
Exposure duelion forercinogcnr 
Body weight 
Avenge time for srcimgcnr (Iiktime) 
Avenge lime for om-srcimgcnr (ED0 x36S) 
Concentration of chemicals in meat 

0.039 k g h y  
0.7s (Unitlcrr) 
3 9  &year 

6 Year 
6 Yrar 
IS kg 

zssu) dap 
2190 dap 

Compound Concentration l l n k  

antimony 
arsenic 
beryllium 
uranium -Iota1 
bcnzo(a)pynnc 
QrbaZOh 
a r d o r -  1254 
arodor-l260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2.3849 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Compound Concenterion Unib 

NA 
' NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. .  



9 

Compound 

0 

HQ Calculation 
CDI - RfD HQ 

(mglkg -day) [ mdkg -day) [ unitless) 

Table C.m-140 (continued) 
Summary of Risk Characterization (chemicals) 

h e  Sludge Pond with Priwte Oamership: Off-Property Farmer (Child) 
Via Ingestion of Meat Products 

3E- 

3.OE-04 
5.OE-03 

12 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

5.OE-05 

NA . 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.4E-09 

I I HQ Summation = 1.4E-05 

I ILCR Calculation 
I I CDI I CSF I ILCR 
Compound 
anlnmnv INA NA NA 

I (mdkg-day)l [mn/k-day)-' I (unitless) 

arsenic 
bedlium 
uranium - total 
becm(a)pyrene 
carbazole 
amclor-1254 
amclor-1260 
dieldrin 

1.8E+00 
4.3E+00 

NA 
7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+Ol 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
1 I I ILCR Summation = NA 
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ntake Equation 

IR 
FI 
EF 
EDn 
Cf 

Table C.m-141 
Summary of Intake and'Risk Quaotitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Products 

= . CfXEFXEDnXFl:XIR 

Ingestion rate of ma t  
Fraction ingested fmmcontarninared source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

NA 

NA 
NA 
NA 
ERR 

3.1E-07 
NA 
NA 

1.8E-07 

1.4E-08 

0.039 kg/day 
0.75 (Unitless) 
3Sl daysbear 

6 Year 

CDI CSF ILCR 
ladionuclides ( V c i ' )  (pCi)-' (unitless) 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

8.3E-07 

1.9E-06 

l.lE-05 

4.48-05 
2.38-06 
4.88-06 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
LOE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.8E- 16 

6.8E- 16 

1.4E- 16 

7.OE- 16 
3.6E- 17 
9.6E- 16 

NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation - - 2.7E- 15 

C-111-206 



' IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
AT0 
cs 

Table CIl1- 142 
Summary of Intake Quaathation (chunicak) Alernative 6 

Lime Sludge Pond with Private Ownuship: Off-Property Farma (Child) 
Via Ingestion of Dairy Products 

- - X E D X l 3 X l . R  
BW X AT 

Ingestion mte of dairy prodlrts 
Fnction ingested from conbmiuatcd SOUICC 

Enposurc frequency 
Exposure dun tion for non-carcinogns 
Exposure duration forercinogcns 
Body weight 
Average time for cdrcinogens (lifetime) 
Average time for om-cdrcinogcns (EDD x365) 
Cooccotn tion of chemicals in animal produfts 

Compoud Colrcntntion Units 

antimony NA mg/Lg 
a rrcnic NA mgllrg 
beryllium NA mg/Lg 
una nium - Iota1 8.38-09  m a g  
benm(a)pyrcnc NA mg/lrg 
la rba ZOIC NA w i h  
ardor-1254 ' NA ' me/lre 
a rodor- 1260 NA mg/Ls 
dieldrin NA m a s  

NA NA mg/Lg 
NA NA mg/Lg 
NA NA mi& 
NA NA m o l 3  
NA NA me/lri3 
NA NA mg/Lg 
NA . N A  m@g 

0.9 Uday 
0.75 (Unitless) 
350 dayslycar 

6 Year 
6 Year 

15 kg 
25550 days 
2190 days 

Compoud Cooccntntion Units 

NA NA m&e 
NA NA mg/Le 

NA NA m%lrg 
NA mg/Lrp 
NA mg/Ll3 
N A  mg/Lg 

NA NA mg/Lg 
NA NA mg/Lg 
NA NA mg/Lg 
NA NA m a g  
NA NA m%lrg 
NA NA mg/Lg 
NA NA mg/Lg 
NA NA m%Lg 

NA N A  

NA 
NA 
NA 



Table C.m-142 (&ntinued) 
Summary of Risk CI~aractekation (chemicals) 

Lime Sludge Pond wid Private h e r s h i p :  Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

I HQ Calculation 
I CDI I RID I HQ 

bmpund 
ntiimny NA 4.OE-04 NA 
rsenic 3.OE-04 NA 
eqJlium 
iranium - told 
enm(a)pjTene 
arbawle 
mclor- 1254 
mclor - 1260 
leldrin 

. 
fmdkg-day) I (mdkg-day) I furitless) 

I I HQ Summation = 1.2E-0; 

5.OE-03 
3.OE - 03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-07 

N A 

?A 

I ILCR Calculation 
I CDI I CSF I ILCR 

k m p u n d  
d m n y  NA NA 

I fmrJkg-day)( frnp/kg-day)-' I [ uridess; 

irsenic 
IeqJlium 
Iranium-total 
ienzo(a)pyrene 
:arbawle 
imclor-1254 
imclor - 1260 
fieldria 

1E- I1 

1.8E+00 
4.3E+00 

7.3E+DO 
2.OE-02 
7.7E+00 
1.7E+00 
1.6E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA . 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N*. 

I I W R  Summation = Nl 
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Table Cm- 143 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Child) 
- Via Ingestion of Dairy Products 

Cp X EFX EDn X FIX IR - ntake Equation - 

IR 
FI 
EF Exposure frequency 
EDn Exposure duration 
CP 

Ingestion rate of dairy producti 
Fraction ingested from contaminated source 

Concentration of radionuclides in animal products 

%7+ld 
NPr37 + Id 
P% 

R%+ld 
R"222+4d 

Tc, 
%.28+7d 
-bxl 

R??26+6d 

srSO + Id 

NA 
1.2E-09 

NA 
NA 
NA 
ERR 

1.5E-06 
NA 
NA 

1.5E-07 

%+1OCl 
U73.i 

UnS+M 
'735 +Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.6E-06 
1.3E-07 
2.8E-06 

NA 
NA 
NA . 
NA 
NA 
NA 

0.9 Vday 
0.75 (Unitlen) 
350 daystyear 

6 Year 

CDI CSF ILCR 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.7E-06 

2.2E-03 

2.1E-04 

3.6E-03 
1.9E-04 
4.OE-03 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE-10 
1.E- 12 
3.6E-11 
1.3E-12 ' 

5.SE- 11 
1.3E- 11 
1.E-10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

' NA 

NA 
NA 

NA 

3.8E- 16 

7.9E- 14 

2.7E- 15 

5.8E- 14 
3.OE- U 
8.OE- 14 

NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summation z 2.2E-U 

C-111-209 



Table CJII-144 
Summary of Intake and Rkk Quantitation (chemicals) ALanative 6 

Lime Sludge Pond with Rivate Ownaship: Off-Property F u m a  (Child) 
Via Ingestion of Vegdables and Fruits 

= 
BW X AT 

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
AT0 
cs 

Ingestion nte of Iruitr or vcgcb blcs 
Fection ingested from conemimtcd s o u m  

Exposure duration for non-carcinopnr 
Exposure dun lion for sarcincgcnr 
Body weight 
Avcngc lime forcircimgens (liktkc) 
Avclap time for noo-arcimgcns (ED0 ~ 3 6 5 )  . 
Conccntntion ofchemicals invegceblcs 

Exposure Ircqucncy 

Compourd Conccntetion Units 

antimony 
arsenic 
bcryilium 
uenium- tdal 
bcnm(a)pynnc 
a r b s  urle 
a r d o r  - US4 
a rdor - I260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  

l.lE-06 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.1 kg/&y 
1 (Unicierr) 

350 daydycar 
6 Year 
6 Year 

I5 kg 
25550 dap 
2190 dap 

Compoud C O O C C O C Q ~ ~ ~ ~  Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
NA 
N A  
N A  

N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
NA 
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D Table C.III- 145 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: Off-Property Farmer (Child) 
Via Iogestion of Vegetables and Fruits 

CvX EF X EDn X FIX IR - ntakc Equation - 

IR 
FI Fraction ingested fmmcontaminated source 
EF Exposure frequency 
EDn Exposure duration 
c v  

Ingestion rate of fruits or vegetables 

Concentration of radionuclides in vegetables 

NA 
3.28-06 

NA 
NA 
NA 

ERR 

NA 
NA 

3.6E-04 

1.OE-05 

?232+1(M 
urn 
uns + 1n 
U738+2d 

NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
3.5E-04 
1.8E-05 
3.8E-04 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 kg/day 
1' (Unitlea) 

350 daysoear 
6 Year 

CDI CSF ILCR 

% V + l d  
NPrn+ld 
'%38 
R%B+an 
R%Z€?+ld 
%?2+4d 
srSO+ld 
Tc, 
-%28+7d 
-43 
TnL3a+l(M 
urn 
U?35 + M 
U238+2d r 

r 

NA 2.8E- 11 NA 

NA 2.2E- 10 NA 
NA 7.8E- 10 NA 
NA 1.OE- 10 NA 
NA 1.7E-12 . NA 

NA 1.3E-12 NA 
NA 5.5E-11 NA 

NA 1.7E- 10 NA 

6.7E-04 '2.2E- 10 1.5E-13 

. 2.1E-U3 3.6E- 11 7.6Ey 14 

7.58-02 1.3E-11 9.8E- l3 

7.3E-02 1.6E-11 1.2E-12 
3.8E-03 1.6E-11 6.1E- 14 
8.OE-02 2.OE- I1 1.6E- 12 

NA NA NA 
NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA , NA 
NA NA NA NA 

4.OE-I2 - [ ILCR Summation - 

c-111-2 1 1 
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Table C.111-146 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: On- Property Perched Groundwater User 
Via Incidental Ingestion of Soil 

Make Equation 

IRS 
EF 
EDn 
FI 
cs 

- - CS X EFX EDn X FIXIR 

Ingestion rate of soil (RAGS, 1989) 
Exposure eequency 
Exposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

NA 
5.10E - 06 

NA 
NA 
NA 
NA 

5.6OE-06 
NA 
NA 

5.20E - 04 

pCimg 
pCi/rng 
pCi/mg 
pCimg 
pCimg 
pCimg 
P C m 3  
pCi/mg 
P C m 4  
pCimg 

%2+10d 
4 3 4  
U,,+ld 
%8+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
22OE-04 
9.OOE-05 

NA 
NA 

NA 
NA 
NA 
NA 

HA 

180 mg/day 
350 daydyear - 
70 Year 
1 (unitless) 

pCimg 
pCi/mg 
pcimg 
pcirng 
pc img 
pCi/mg 
pCi/mg 
pCi/mg 
P C i g  
P c h g  

CDI CSF ILCR 
Radionuclides (pCi) (pci)" (unitless) 
I 
q37+1d 
N h 7 + l d  
pu238 

R%+ld 
%+.Id 

TC, 

-0 
%2+10d 
%4 

R??,26+&l 

Sr90+ld 

%8+7d 

%35+1d . 
%38+2d 

NA 
NA . 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.25E+01 

247E+Ol 

229E+03 

9.70E+02 
3.97E+02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

28OE-11 
220E- 10 
220E- 10 
7.80E- 10 
1.OOE- 10 
1.70E- 12 
3.6OE-11 
13OE- 12 
55OE-11 
13OE-11 
1.70E- 10 
1.6OE-11 
1.6OE-11 
2OOE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

4.95E-09 

8.89E- 10 

298E-08 

15%-08 
63%-09 

NA 
NA 
NA . 
NA 
NA 
NA 
NA 



FEMP-OU02-6 FINAL 
March 1 ,  1995 _. 

Table Cm- 147 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: On-Property Perched Groundwater User 
Via Ingestion of Drinking Water 

B 
- 

ntakc Equation 

IR- 
EF 
EDn 
FI 
cw 

- - CwX EFX EDn X F I X  IR 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

NA pcln 

NA pcln 
NA p a  
NA pcln 
NA p a  

9.3E-05 pcln 

5.6E-04 p a  
1.6E-02 p a  

NA pcln 
NA pcln 

2 Vday 

70 Year 
350 dayshear 

1 (Unitless) 
(see table below) 

%W+l(M NA pOn 
urn 6.4E-01 pcln 
b 5  +Id 3.4E-02 pcln 

7.OE-01 pCi/l um+u 
NA NA pcln 
NA NA pcln 
NA NA pcln 
NA . NA pcln 
NA NA pcln 
NA NA pcln 

CDI csq ILCR 
(Pa) (pa)-  (unitless) ladionuclides 

Ol37+ld 
NP237 + Id 
PUVS 
Ra?26+Rd 

~ 2 2 2 + 4 d  
S%+ld 
T% 
%28+7d 
nL, 
h + l ( M  

urn 
"73, +1d 
u m + u  

R%28+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

4.6E+00 

2.7E+01 
7.8E+02 

NA 
NA 
NA 

3.1E+04 
1.7E+O3 
3.4E+04 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 . 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
.NA 
NA 
NA 

1.OE-09 

9.9E- 10 
1.OE-09 

NA 
NA 
NA 

5 .OE- 07 
2.7E-08 
6.98-07 

NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation - - 1.2E-06 

C-111-2 13 
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Table Cm- 148 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: On-Property Perched Groundwater User 
Via Inhalation of Gases and Particulates 

CaX EFX EDn X IR - ntakc Equation - 

IR 
EF 
EDn 
Ca 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

NA p a n ?  

NA p W d  
NA pWn? 
NA pWm' 
NA pWn? 

NA p a d  
NA pWn? 

2.2E-07 pWm' 

2.5E-07 pWn? 

2.3E-05 p W d  

%+lM 
urn 
Um+u 
u23S +Id 

NA 
NA 
NA 
NA 
NA 
NA 

20 m'/day 
350 dayshear 
70 Year 

(see table below) 

NA p W d  
NA pWn? 
NA p W d  
NA pWm' 
NA p W d  
NA pWn? 
NA pWn? 
NA pWn? 
NA pWn? 
NA pWn? 

CDI CSF ' ILCR 
Radionuclides (PCi) (PCi)'J (unitless) 

%7+ld 
NPW+ld 
%w 

%+4d 

T% 
%m+7d 
% 
%+, 
u234 

"238+2d 

'%+ad 

"SO+ld 

+Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l.lE-01 

1.2E-01 

l.lE+Ol 

1.9E-11 
2.9E-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.88-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
2.48-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

' NA 
NA 
NA 
NA 
NA 

3.2E-09 

7.4E-12 

3.2E-07 

3.3E-07 - 1 ILCR Summation - 

C-III-2 14 



Table CJII - 149 
Summary of Intake Quantitation (cbemicrb) Alternative 6 

Lime Sludge Pond with Rivale Ownasbip: On-Roperly Perched Grouodwatter U s a  
Via Ingestion of MeaI Products 

X E D X F I X I E  
BW X AT 

0.101 tg/day 
0.75 (Unidcn) 
3S0 dayslycar 

70 Year 
70 Year 
70 kg 

ZSSSO days 
ZSSSO days 

IR 
FI 
EP 
EDn 
EDc 
Bw 
ATc 
ATn 
cs 

Ingestion rate of meat 
Fmction ingested f r a u  conlamimlcd sou? 
Exposure Ircquency 
Exposure duration for non-carcioo~ns 
Exposure duration for arcioagcns 
Body weight 
Averap time for orcinogcnr (liLtimc) 
A v e n s  time for om-archgens (ED0 136s) 
Concentstion of chemicals in meat 

Compound Concentration Units Compound CoDccntntioo Units 

antimony NA m a g  
a rsenic NA me/Le 
beryllium NA m a l l  

beom(a)pyrcnc NA me/Lg 
a rba wle NA me/lrg 
a r d o r -  1254 NA m%lrg 
ardor-1260 - NA me/Lg 
dieldrin NA me/Lg 

NA NA me/Lg 
NA NA m%Lg 
NA NA mg/Lg 
NA NA me/Lg 
NA NA wb 
NA NA me/Lg 
NA NA m a g  

u n  oium - total 6.OE-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.m-149 (amtinuad) 
Summary of Risk Characterization (chemicals) 

Lime Sludge Pond witb Private b e r s h i p :  Om-Property Perched Groumdwater User 
Via Ingestion of Meat Products 

5.OE-OS NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I ILCR Calculation 
I CDI I CSF I ILCR 

Compund [mp/h-day)l (mplk-day)-' I (uuitless: 
antimny NA NA NA 
arsenic 1.8E+00 
beqllium 
uranium-told 
benm(a)pyreoe 
carbazole 
amclor - 1254 
amclor- 1260 
dieldrin 

4.3E+00 

7.3E+00 
NA 

2.OE-02 
7.7E+00 
7.7E+O 
1.6E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ~ R  Snmmrtion = Ni 

NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

L 
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Table C.III- 150 
Summary of Intake and Risk Quaatitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: On-Property Perched Groundwater User 
Via Ingestion of Meat Products 

CfX EFX EDn X FI X IR - &e Equation - 

IR Ingestion rate of meat 
Fl 
EF Exposure frequency 
EDn Exposure duration 
Cf 

Fraction ingested from contaminated source 

Concentration of radionuclies in meat 

NA 
2.0E-04 

NA 
NA 
NA 
ERR 

2.1E-01 
NA 
NA 

1.7E-a3 

%+loci 
urn 
UZ3S + ld 
~73+8+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.1E-02 
1.7E-Q2 
2.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 

0.101 kg/day 
0.75 (Unitless) 
350 dayslyear 
70 Year 

CDI CSP ILCR 
Radionuclides (Pa) (pCi)-l (unitless) 

NA 

NA 
NA 
NA 
NA 

NA 
NA ' 

NA 

5.2E-01 

3.98+02 

3.2E+00 

7.6Ei-01 
3.1E+01 
3.7E-02 

NA 
NA 
NA 
NA 
NA 
NA 

2.0E- 11 
2.2E- 10 
2.2E- 10 
7.0E- 10 
1.OE- 10 
1.E- 12 
3.6E- 11 
1.3E- 12 
5.JE-11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA c 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.1E-10 

1.4E-08 

4.1E-11 

1.2E-09 
4.9E- 10 
7.4E- 13 

NA 
NA 
NA 
NA 
NA 
NA 

1.6E-08 - I ILCR Summation - 

C-111-2 17 



IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Table CJII-151 

Lime Sludge Pond with Riv.te Ownuship: On-Roperty Pached Groundwatu U s a  
Via Ingestion of Dairy Roduds 

' Summary of Idake Quanlitation (chcmicak) Akanative 6 

Ingestion rate of dairyproducta 
Paslion ingested Iran contamimtcd SOUIU 

Exposure frcqucnfy 
Erposurc dura lion for non-ureinognr 
Exposure duration for archogcar 
Body weigh! 
Avenge time formrcioogcns (lifetime) 
Avenge lime for om-carcimgcnr (EDn 1365) 
Concentration of chemicals inanimal producta 

Compouod Concentration Units 

antimony 
arsenic 
beryllium 
ura nium-top1 
benzo(a)pyrrnc 
mrlmmlc 
arodor-IZ54 
a rodor - I260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2.28-07 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA 

0.4 ULy 
0.75 (Unitless) 
350 & w e a r  
70 Y a r  
70 Y a r  
70 kg 

25550 dap 
25550 days 

Compnuod Concentration C h i t s  

NA NA m a 8  
NA NA m a h  
NA NA m%lrs 

NA NA m%lrs 

NA NA mgllrg 
NA NA mgllrg 

NA NA wk3 
NA NA mgllrg 

NA m P s  
NA m o l l  

N A 

NA NA m%lrs 
NA NA m%lrs 

NA NA mdll8 

NA NA m a 8  

NA NA mWk8 

NA 



Table CAI-151 (continued) 
Suounary of Risk Cbaracterimtion (chenicals) 

Lime Sludge Pond with Private Ownership: Om-Property Perched Groondanter Ussr 
Via Ingestion of Dairy Products 

I HQ Sommalion = 3.OE-0 

I ILCR Calculation 
I CDI I CSF I ILCR 

h m p u n d  
intirwny NA NA 

I (mplk-dayll [mplk-day)-' 1 [ unirless) 

irsenic 
ieqllium 
rranium-tatal 
benm(a)pjrene 
:arbamle 
imclor-1254 
imclor - 1260 
tieldrin 

9E- 

1.8E+00 
4.3E+00 

10 NA 
7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA. ' 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

[ILCR Snmmrtion = NA 
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Intake Equation 

Table CIII- 152 
Summary OP Intake and Risk Quantitation (radjonuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: On-Property Perched Groundwater User 
Via Ingestion of Dairy Products 

IR 
FI 
EF 
EDn 
CP 

- - CpXEFXEDnXFIXIR , 

Ingestion rate of dairy producrs 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

%7+ld 
NPW+ld 
puus 
Ra226+8d 
R%28+ld 
h222+4d 
SrSO+ld 

%28+7d 
=%9 

Thuo 

NA 
2.6E-OS 

NA 
NA 
NA 

ERR 
l.lE+GU 

NA 
NA 

1.4E-03 

%,X+lOCi 
urn 
UP5+M 
uPs+u 

NA 
NA 
NA 
NA 

. NA 
NA- 

NA 
1.2E-01 
5.OE-02 
7.28-06 

NA 
NA 
NA 
NA 
NA 
NA 

0.4 Vday 
0.75 (Unitles) 
350 dapbear 
70 Year 

ILCR’ 
(unitless) 

CDI 
Cadionuclides ( V c i )  

NA 

NA 
NA 
NA 
NA 

NA 
NA 

1.9E-01 

7.7E+03 

l.OE+Ol 

9.OE+02 
3.7E+02 
5.3E-01 

NA 

NA 
NA 
,NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E-40 
1.OE-10 
1.7E-12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA - 

NA 

NA 
h’A 
NA 
NA 

NA 
NA 

NA 

4.1E-I1 

2.88-07 . 

1.4E- 10 

1.4E-OS 
S.9E-09 
1.1E- 11 

NA 
NA 
NA 
NA 
NA 
NA . 

I 

. 3.OE-07 - I ILCR Summation - 

c-111-220 
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Table CJ11-153 
Summary of Intake and Risk Quantitation (chemjcak) Alternative 6 

Lime Sludge Pond w&b hivale  Ownership: On-Property Perched Groui~dwater User 
Via Ingestion of Vegciablcs and Fruits 

X E D  X FI X LB 
BW X AT 

IR 
. FI 

EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Ingestion rate of fruits or vegetables 
Fraction ingested from cnntamimted s o u w  
Exposure frequency 
Exposure duration for non-carcinogns 
Exposure duration for carcinogens 
Body weight 
Avemge time for carcinogens (libtime) 
Average time for om-carcinogens (ED0 1365) 
Concentration of chemicals invegetables 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-t&I 
benm(a)pynoc 
ca rbe ZOIC 

ardor-12S4 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  

2.9E-OS 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

RclcrcoFcE 

0.122 kg/day 
1 (Unitless) 

350 daydycar 
70 Y a r  
70 Year 
70 kg . 

25550 days 
2ssm days 

Compound Concentration Uaiu 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

1. 



Trbb C.III-I53 (cantioued) 
Summary of Risk Chrractenza6on (che~nkda) 

h e  Sludge Poud with Private Opmersbip: On-Property Perched Groundwater User 
Via IngesGon of Veptabbs rad Fruits 

arsenic 
beqllium 
uranium-total 
benao(a)pyrene 
c a r b a d e  
amclor-1254 . 
amclor - 1260 
dieldrin 

I ' HQCalculation 
I CDI I RfD I SKI 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

5.OE-05 

I(mg/h-day) I (m&-day) I (uddess] 
4.OE-04 NA 

N A 
PA 

1.6E - 05 
NA 
NA 
NA 
NA 
NA 

I ILCR Calculation 
I CDI I CSP I ILCR 

h m p u n d  
nt imnv tNA NA NA 

I (mrJkp,-day)l (mplh-day)-' I (undess 

rsenic 
eqilium 
iranium - total 
lenm(a)wene 
arbamle 
mclor - 1254 
mclor - 1260 
Eeldrin 

1.6E+00 
4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+Ol 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I I I E R  Summation = NI 
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Table CIII- 154 
'Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: On-Property Perched Groundwater User 
Via Ingestion of Vegetables and Fruits 

ntake Equation 

IR 
FI 
EF 
EDn 
cv 

- - \ CvX EF X EDn X FI X IR 

Ingestion rate of fruits or vegetables 
Fraction ingested fromcontaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

%32 + lM NA 
uw 1.9E+00 
uz35 uld 7.7E-01 
UPS+M 9.8E-(13 

NA NA 
NA NA 
NA NA 
NA. NA 
NA NA 
NA NA 

0.122 kg/day 
I (Unitles) 

350 daysbear 
70 Year 

CDI CSF ILCR 
Radionuclides (Pa) [PCi)-l [unitless) 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.5E + 02 

4.2E+04 

1.4E+(13 

5.6E+U3 
2.3E+U3 
2.9E+01 

NA 
NA 
NA 
NA 
NA . 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
1.3E- 12 
5JE- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

3.48-08 

1.5E-(33 

1.8E-08 

9.OE-08 
3.7E-08 
5.9E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation - - 1.7E-06 

C-111-223 
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Summary of Intake and Risk Qaantitation (radionoclides) Alternative 6 
Lime Sludge Pond with Private Ownership: On-Property Perched Groundwater User 

Via eternal Radiation 

3osc Equimlency Esuat: = [DRXEFXEDnX ETiX(l-SH,)J +(DRXEFXEDnX.EToX(l-SHo)] 

EF 
ED Exposure duration 
ET; 
ET0 
SH; 
SHO 

Fraction of year spent exposured 

Fraction of day spent indoors 
Fraction ofdayspent outdoon 
Shield factor indoors 
Shield factor outdoors 
Radionuclide specific dose concentrations DR 

0.96 (uni tless) 

0.76 (unitless) 
0.24 (uni tless) 
0.5 (unitless) 
NA (unitless) 

70 Year 

(see table below) 

NA P a 3  

NA P a 3  

NA P W  
NA P W  

NA P w 3  , 

NA PG/g 

5.10E-03 po/g 

NA . pWg 

5.60E-03 po/g 

5.20E-01 po/8 

%+1Qd 
"234. 
um+ld 
u?38+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA P W  

NA Pc% 

NA P W  
NA P W  
NA Pci/p ' 

NA P a t 3  
NA PWB 

2.20E-01 pCi/g 
9.00E-02 pG/g 

NA 

CDI CSP ILCR 
Radionuclides (year VCilR) (g/pCi -year)-' (unit less) 

%7+ld NA 2.OE-06 NA 

NA . 2.8E- I? NA 
NA 6.OE-06 NA 

R%+l, NA 2.98-06 NA 
NA . 5.9E-06 NA 

srSQ+ld 
NA 6.OE- l3 NA 
NA 5.6E-06 NA %28+7d 

NA ME-06 NA 

NPrn+ld 2.1E-01 4.3E-07 9.1E-08 
puvs 
Rilua+sd 

%.22+4d 

T% 

nL, 
%+lOd 
u7.34 

2.3E-01 NA NA 

2.2E+01 5.4E- 11 1.2E-09 

9.2E+00 3.OE- 11 2.7E- 10 
9.OE-07 b + l d  3.7E+00 2.4E-07 

%8+2d NA 5.1E-08 NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

I I ILCR Summation - - 9.98-07 

C-111-224 
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Table CJII-156 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: O n  - Property RME Resident Farmer (Adult) 
Via Incidental Ingestion of Soil 

1 

CS X EFX EDn X FI XIR - take Equation - 

IRS 
EF Exposure hequency 
EDn Bposure Duration 
FI Fractional Intake 
cs 

Ingestion rate of soil (RAGS. 1989) 

Concentration of radionuclides in soil 

NA 
5.1OE-06 

NA 
NA 
NA 
NA 

5.6OE-06 
NA 
NA 

5.20E - 04 

pcimg 
pCi/mg 
pCi/mg 
pcimg 
pCi/mg 
P.cim 
pCi/mg 
pcimg 
pcimg 

' pCi/mg 

Thz32+lod 
u234 
U23S+ld 
'238+2d 

NA 
NA 
NA 
NA 

. NA 
NA 

NA 
22OE-04 
9.OOE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

180 muday 
350 daysbear 
70 Year 
1 (unitless) 

pCi/mg 
pCi/mg 
pCi/mg 
pCimg 
pCi/mg 
pCi/mg 
pCi/mg 
pCimg 
pCimg 
pCi/mg 

CDI CSF ILCR . 
Radionuclides (pCi) (pCi)-' (unitless) 

q 3 7 + 1 d  
NP237+ld 
put38 

R"222+4d 
Sr,+,, 
=% 

-0 
%2+1M 
u234 
U235,ld 

R%6+&l 
R??28+ld 

%8+7d 

%W+2d 
. NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

225E+01 

24E+01 

229E+(M 

9.70E +02 
3.97E+02 

NA 
NA 
NA 
NA 

NA 
NA 

I NA 

2.80E - 11 
220E- 10 
2.20E- 10 
7.80E- 10 
1.OOE- 10 
1.70E- 12 
3.6OE- 11 
13OE- 12 
5.5OE-11 
1-7oE- 11 
1.70E - 10 
1.6OE-11 
1.60E- 11 
2OOE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA * 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

4.95E - 09 

8.89E- 10 

298E-OS 

1.55E-OS 
635E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.7sE-08 - I ILCR Summation - 

C-111-225 



IR 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

'hblc C.III-IS7 
Summary of Inlake Quanlitalion (chemicak) Ahanalive 6 

Lime Sludge Pond with Federal Ownership: On-Roperty RME Resided Fumes (Adult) 
Via KkinLing W a t u  Ingestion 

Ingestion rate of grounbater (RAGS. 1989) 
Exposure [rcqucnq, 
Exparurc duration for oon-carc in~pn~ 
Exposure dura tion for carcinogens 
Bady Weight 
Average time for orcinogcnr Oilclime) 
Avcrap time for om-carcinogens (ED0 ~ 3 6 5 )  
Concentration of chemicals in groundwtcr 

B W X A T  

Compounl Concentration Units 

a olimooy 
arsenic 
beryllium 
uranium-total 
beom(a)pyrcnc 
carlazolc 
a r d o r -  US4 
ardor- I260 
dieldrin 

NA 
NA 
NA 
NA 

NA 
NA 

NA . 

NA 
NA 
NA 

6.00E-06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 urhy 
350 daystyear 
70 Ycar 
70 Ycar 
70 kg 

25550 dap 
25550 dap 

Cornmud Concentration Units 

. NA NA mdl  
NA NA mpn 
NA NA mdl  
NA NA men 
NA NA m%l 
NA NA m d l  
NA NA mdl  
NA NA m%l 
NA NA m%l 
NA NA m d l  
NA NA m%l 
NA NA m%l 
NA NA msn 
NA NA m%l 
NA NA m d l  



- 
Table C.III-IS7 (continued) 

Summary of Risk Characterization (chemicals) 
Lime Sludge Pond with Federal Ownership: On-Property RME Residemt Farmer (Adult) 

. 

I HQCalculation 
I I CDI I RID I HQ 
Compund 
antimony k A  4.00E-04 NA 
arsenic 
beqllium 
uranium- total 
benzo(a)pyrene 
carbazole 
amclor- 1254 
amclor-1260 
dieldrin 

I (mgkg-day) I (mdkg-day) I (uritless) 

3.00E-04 
5.00E-03 
3.00E-03 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.00E-OS 

NA 

NA 
NA 

5.48E-OS 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I I HQ Summation = S.48E-O! 

I ILCR Calculation 
I CDI I CSF 1 ILCR 
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I 
Table CIJJ-158 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
Lime Sludge Pond with Federal Ownership: On-Property RME Resident Farmer (Adult) 

Via Ingestion of Drinking Water 

CwX EFX EDn X F I X I R  - Intake Equation - 

IR 
EF Exposure frequency 
E D n  Exposure duration 
FI Fractional intake b r  radionuclides 
cw 

Ingestion rate of groundwater (RAGS, 1989) 

Concentration of radionuclides in groundwater 

*NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

%+lOa 
uz34 
un5+ld 
urn+, 

NA 
NA 
NA 
NA 
NA 
NA 

’ NA 
1.9E-03 
LOE-04 
2.OE-03 

NA 
NA 
NA 
NA 
NA 
NA 

2 vday 
350 dayslyear 
70 Year 

1 (Unitless) 
(see table below) 

P a  
P a  
P a  
P a  
P a  
P a  
P a  
P a  
P a  
P a  

Cadionuclides (unitless) 

%7+ld 
NP737+ld 
P% 
R%+Bd 
R%+ld 
%+4d 

TC, 
h + 7 d  
nL, 
Thuo+lOd 

urn +ld 
ups+2d 

srSJ+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9 .3~+a i  
4.9E+00 
9.8E+Ol 

NA 
NA 
NA 
NA 

NA 
NA - 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.m- 12 
3.6E- 11 
1.3E- 12 
5.SE- 11 
1.3E-11 
1 . E -  10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.5E-09 
7.8E-11 
2.OE-09 

NA 
NA 
NA 
NA 
NA 
NA . 

1 ILCR Summation a 3JE-09 



Ib bls Cm-159 
Summary of Intake Quantitation (chunkoh) Abernative 6 

Lime Sludge Pond with Fedaol Omaship:  On-Property RME Rcsident Farmer (Aduk) 
Via Dermal Contact'while Bathin8 

DAXEFXEDXSA 
B W X A T  

QV mg/crn2-Ly 
350 daydyear 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 
23000 cm2 

DA 
EF 
EDn 
EDc 
BW . 
ATc 
ATn 
SA 

Dcrnel absarbed dose 

Exposure d u e  tion for non-carchownr 
Exposure duntion for mrcinogcnr 
Body weight 
Avelap time for carcimgcnr Oilclime) 
Avcngc time for om-carcinogens (ED0 11365) 
Skinrurhccare.a a u i h b l c  forconest 

Exposure frequency 

C o m m u d  D A  Units C o m m u d  DA Units 

a ntimony 
arsenic 
beryllium 
urn nium - total 
bcnm(a)pylrnc 
mrbazolc 
a rcdor - 1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mg/cm2:Ly 
NA mg/cm2-Ly 
NA mg/cm2-Ly 

I.SOE - 12 mglcm2- ~y 
NA mg/cm2-&y 
NA rng/cm'-Ly 
NA mdcm2-Ly 
NA mg/cm2-&y 
NA rngjcm2-Ly 

- NA mg/cm2-Ly 
NA mg/cm2-Ly 
NA mg/cm2-Ly 
NA rng/crn'-Ly 
NA mgtc.rn2-Ly 
NA mgicm2-Ly 
NA mglcm2-Ly 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mdcm2-Ly 
NA NA mg/cm2-&y mglcm2-Ly 

NA mg/cm2-Ly 
NA mg/cm2-Ly 
NA mg/cm2-&y 
NA mgicm2'-Ly 
NA rng/sm2-&y 
NA mg/cm2-Ly 
NA rnglcm2-Ly 
NA mucm2-Ly 
NA mg/cm2-Ly 
NA mg/cm2-Ly 
NA mglcm2-Ly 
NA mgicm2-Ly 



Table C-III-IS9 (cornhoed) 
Summary of Risk C%aractenzatiom (chemicals) 

Line Slodm Pood with Federal ownership: On-Property RME Resident Farmer (Adult) - 
via 1 

arsenic 
beqlliurn 
uranium-total 
benm(a)pyrene 
carbazole 
amclor-1254 
amclor - 1260 

6.00E - OS NP 
2.8%-04 NP 
5.00E-03 NP 

rmd C&tactarbile Bathi118 
I ILCR Calculation 
I CDI I CSF I ILCR 

Com po u nd 
antitmny NA NA 

I (mp/kg-day)( (rnp/kg-day)-' I [uddess) 

I 
I I ICR Summation = NA 

arsenic 
beqliurn 
uranium-total 
benzo(a)pyrene 
carbazole 
amclor-1254 
amclor-1260 
dieldrin 

1.90E+00 
4.30E+M) 

-10 NA 
NA 
2.228 -02 
l.O3E+Ol 
1.03E+01 
1.78E+ 01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



FEMP-OU02-6 FINAL 
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Table CIII- 160 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Inhalation of Gases and Particulates 

* 

D 

- Intake Equation - 

IR 
EF Exposure frequency 
EDn Exposure duration 
Ca 

.Inhalation rate of gases (RAGS. 1989) 

Concentlation of radionuclides in air 

NA 

NA 
NA 
NA 
NA 

2.58-07 
NA 
NA 

2.3E-05 

2.2E-07 

CaX EFX EDn X IR 

-b32+lOCi 
urn 
Un5 + lcl 
%%+, 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
.NA 
NA 

20 m3/day 
350 daydyear 
70 Year 

(see table below) 

CDI csq ILCR 
Radionuclides (Pa) (Pa)- (unitless) 

B 
NA . 1.9E-11 NA 

NA NA 3.9E-08 
NA 7.OE-09 NA 

6.9E- 10 NA NA 
7.7E- 12 NA NA 

NA NA 8.3E- 12 
NA 7.8E-08 NA 

NA l.lE-07 NA 
NA 2.6E-08 NA 
NA 2.58-08 NA 

2.4E-08 NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

2.9E-08 3.2E-09 
%37+ld 

l.lE-01 NPrn+ld  
PlLUs 
R%26+8d 

R”ZP+4d 

Tcg, 
-%?28+7d w3l 
%+lOd 
urn 
U m + l d  
urn+, 

R%l$+ld 

6.2E- 11 7.4E- 12 1.2E-01 + Id 

l.lE+Ol 2.98-08 3.28-07 

(ILCR Summation - - 3.3E-07 

c-111-23 1 



Table CJII - 161 
Summary of Intake Quanlaalion (cbemkak) ALcrnltive 6 

Lime Sludge Pond wilb Federal OMlersbip: On-Ropc~Iy  RME Resided Farmer ( A d d )  
Via Ingation of Meat Products 

1 

IR 
F1 
EF 
EDn 
EDc 
BW 
ATc 
ATn 

.cs 

Ingestion rate of meat 
Faction ingcskd from conemimkd KOUICC 

Exposure frcqucnqr 
Exposure duration for non-carcinopns 
Exposure duration for arcinagenr 
Body weight 
Average time for carcinogens O & t h C )  
Averagc time for nm-carcinogens (EDn x365) 
Concentration of chemicals in meal 

Compoud Concentration Units 

Rcfcrcaccr 

antimony 
arsenic 
beryllium 
uanium-total 
benm(a)pyrcne 
carbade 
a r d o r -  I254 
a r d o r -  M O  
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.101 kg/day 
0.75 (Llnillcss) 
340 daydyear 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compoud CoDccntntion Units 

NA NA mdL6 
NA NA % m f l g  
NA NA mgllri ' 

NA m o a  
NA m%lrs 

NA 
NA 
NA NA mgn8 
NA NA mdL8 
NA NA m f l 8  
NA NA mdLs 
NA NA m%Ls 
NA NA m o a  
NA NA mos 
NA NA m o a  
NA NA m f l e  
NA NA mi& 

e 0 



Table C-III-161 (amtinuad) 

Compund 
antimnv 

' Summary of Risk Charactekation (chemicals) 
Lime Sludge Pond witb Federal &vnersbip: &-Property Rb5l Resident Farmer (Adult) 

Via Ingestion of Meat Products 

ILCR Calculation 
CDI CSF I LCR 

(mpjkg-day) (mp/C-day)-' (uitless) 
N A  NA .NA 

CDI RfD 
bmpund (mpjkg-day) (mpjkg-day) 

rsenic 
eqllium 
iranium-total 
lenzo(a)p/rene 
arbazole 
mclor- 1254 
mclor - 1260 
Eeldria . 

H Q .  
(uitless) 

3.OE-04 
5.OE-03 

-11 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

5.OE -05 

NA . 

NA 
.NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.1E-08 

I I HQ Summation = 2.1E-08 

arsenic 
beqllium 
uranium-total 
benm(a)pyrene 
carbazole 
amclor-1254 
amclor-1260 
dieldrin 

1.8E+00 
4.3E+00 

7.3E+00 
.11 NA 

2.OE-02 
7.7E+00 

1.6E+01 
7.7E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I I ICR Summation = NA 

0 
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Table Cm-162 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: On-Property RME Resident Fanner (Adult) 
Via Ingestion of Meat Prodacts 

:ntake Equation 

IR 
FI 
EF 
EDn 
Cf 

C f X  EFX EDn X Fl. X IR 

Ingestion rate of meat 
Fraction ingested fromcontaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

NA 

NA 
NA 
NA 

ERR 
2.1E-01 

NA 
NA 

1.7E-03 

2.88-04 
%S2+10d 
urn 
ups+zd 
'p5+1d 

NA 
NA 
NA 
NA 
NA 
NA 

0.101 kg/day 
0.75 (Unities) 
350 dayruLear 
70 Year 

Radionuc tides (unitless) 

%7+ld 
NP237+ld 

R%26+8d 
pu238 

Razls+ld 
k222+4d 

T%9 
%+ld 
nt, 
cnLllz+lod 
4% 
ups+2d 

SrSV+ld 

+ Id 

NA 
NA 
NA 
NA 
NA. 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

5.2E-01 

3.98+02 

3.2E+00 

7.6E+01 
3.1E+01 
3.7E-02 

NA 
NA 
NA 
NA 
NA 
NA . 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- IO 
1.E- 12 
3.6E- 11 
13E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.1E- 10 

1.4E-08 

4.1E-11 

1.2E-09 
4.9E-10 
7.4E- 13 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation - - 1.6E-08 

~~ 

C-111-234 



IR 
FI 
EF 
@Do 
EDc 
Bw 
ATc 
AT0 
cs 

Table CJII-163 
Summary of Intake Quanlhalion (chemicals) Akernative 6 

Lime Sludge Pond with Fedaal Oamasbip: On-Roperly RME Rcsident Farmer (Aduk) 
Via Ingestion of Dairy Roduds 

Ingestion ~ t e o f d a i r y p r o d ~ t s  
Fectioo ingested from coobmituted sou= 

Exposure duration for oon-carcinogns 
Exposure duration for clrcinqgem 
Body weight 
Avengc time for arcinogeos (liktimc) 
Avengc lime for em-clrcinogeos (ED0 1365) 
C o n c c ~ t ~ t i o n  of chemicals inanimal produflr 

E x p u r e  frcqucnqr 

Compound Coountration LJnits 

antimony 
arsenic 
beryllium 
uranium - total 
bcnm(a)pyrrne 
cl rba ZOIC 

.ardor- l254  
a r d o r -  I260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.4 Way 
0.75 (Unitless) 
350 &&ear 
70 Y a r  
70 Ycar 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 



~ ~ ~~ 

Table C.III-163 (continued) ~ 

S~menary of Risk Characterization (chemicals) 
h e  Slodp Pood with Federal Ownership: On-Property RME Resident F a m e 1  (Adult) 

Via IogesPon of Dairy Products 

I HQ Calculation I CDI 

3.OE-04 NA 
5.OE-03 NA 

benao(a)lyrene 
carbazole 
amclor- 1254 
amelor-1260 
dieldrin S.OE-05 NA 

I LHQ Snmmation = 3.OE-0' 

I ILCR Calculation 
I CDI I CSF I ILCR I (mpjlrll-day~((m~LR-day)-' I (uridess: :ompound 

intimny tNA NA NA 
irsenic . 
beqlliurn 
rranium-told 
,enm(a)lyrene 
:arbazole 
IiVdor-1254 
~mclor - 1260 
ieldrin 

1.8E+00 
4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
.NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

1 I ICR Snmmation = N/ 
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Table CIII- 164 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: On-Property Rh4E Resident Farmer (Adult) 
Via Ingestion of Dairy Products 

- Intake Equation - Cp X EFX EDn X FIX IR 

IR 
FI 
EF Exposure frequency 
EDn Exposure duration 
CP 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 

Concentration of radionuclides in animal products 

nlua+lod * 
urn 
um+ld 
U238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.2E-01 
5.OE-02 , 

7.28-05 
NA 
NA 
NA 
NA 
NA 
NA 

0.4 Ilday 
0.75 (Unitless) 

. 350 daysfyear 
70 Year 

CDI CSP ILCR 
ladionuclides (PCi) (pCi1-l (unitless) 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.9E-01 

7.7E+03 

1 .OE + 0 1 

9.OE+02 
3.7E+02 
5.3E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5SE- 11 
1.3E-11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

4.1E- 11 

2.8E-07 

1.4E- 10 

1.4E-08 
5.9E-09 
1.1E- 11 

NA 
NA 
NA 
NA 
NA 
NA ' 

I ILCR Summation = 3.OE-07 

I 
J 

C-111-237 
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Table C.111-1U 
Summary of I d l e  and Risk Qurntblion (chemicak) ALunalivc 6 

Lime Sludge Pond with Fedaal Omaship: On-Roperly RME Resided F u m u  (Adult) 
Via Ungestion of Vegetablar and Fiuas 

IR 
F1 
EF 
@Do 
EDc 
BW 
ATc 
ATn 
cs 

Ingestion GI (C of fruits or vegea blc: 
Fiaction ingested from contaminated rourcc 
Exposure frequency 
Exposure duration lor non-arcinopnr 
Exposure duetioo forercinogeos 
Body weight 
Avenge time for mrcimgcns fliklimc) 
Avcraw time for am-carcinogens (EDn 1365) 
Conccnttatioo of chemicals in vegeBhler 

Cornpound Coocenttation Units 

antimony 
a rrcnic 
beryllium 
ueoium-total 
bcnim(a)pymw 
erbawlc 
a r d o r  - 1254 
ardor-l26O 
dicldrin 

NA 
N A  
N A  
N A  
N A  
N A  
N A  

0.122 kg/&y 
1 (Unitless) 

3 9  & w e a r  
70 Ycar 
70 Ycar 
70 kg 

2 s s 9  days 
25SY) dap 

Compound CoDccntntion Units 

N A  N A  m g n e  
NA N A  m o l l  
N A  N A  m o a  
NA NA m o a  
N A  N A  m o a  
N A  N A  m o l l  
N A  N A  . makg 
NA N A  m o a  
N A  N A  m o a  
N A  N A  m o a  

N A  N A  m o a  . NA NA m o a  
N A  NA meJ.ks 
NA NA . m 0 g  

N A  N A  



e 

Compound 

Table Cm-165 (continued) 
Sununary of Risk Characterization ( c h e ~ ~ ~ s )  

Line Sludge Poud with Federal Owaership: On-Pmprty RME Resident Farmer (Adult) 
Vh Ingestion of Vegetables and Proits 

ILCR Calculation 
CDI CSF ILCR 

[rndh-day) [rndkg-day)-' [uoitless) 

I HQ Calculation 
I CDI I RfD I HQ 
[mdkg-day) I [rndh-day) I (uddess) 
NA 4.OE-04 NA 
NA 3.OE-04 NA 
NA 5.OE-03 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

4.9E-08 3.OE-03 1.6E-OS 

NA 5.OE-OS NA 

Compound 
antimony 
arsenic 
beqilium 
uranium-told 
ben?o(a)pyrene 
carbaiole 
amclor - 1254 
amclor- 1260 
dieldrin 

NA - NA 

arsenic 
beqilium 
uranium - total 
ben?o(a)pyreue 
carbarole 
amclor-1254 
amclor-1260 
dieldrin 

9E-08 

1.8E+00 
4.3E+00 

7.3E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1.6E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

?A 

I I ILCR Snmmation = N A  

i 
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Table CIII-166 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Slodge Pond with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Vegetables and Fmits 

CvX EFX EDn X FI X IR - [ntakc Equation - 

IR Ingestion rate of fruits or vegetables 0.122 kg/day 
.!=I Fraction ingested from contaminated source 1 (Unitless) 
EF Exposure frequency 350 dayslyear 
EDn Exposure duration 70 Year 
cv Concentration of radionuclides in vegetables 

%7+ld 
NPZn+ld 

R%6+8d 
Ra?28+ld 
Rn222+4d 
SrW+ld 

puus 

TC99 
%+7d 
'Thuo 

NA 

NA 
NA 
NA 

ERR 
1.4E+01 

' NA 
NA 

5.1E-02 

4.7E-01 

%+lOd 
urn 
"235 +M 
"ps+zA  

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.9E+00 
7.7E-01 
9.8E-03 

NA 
NA 
NA 
NA 
NA 
NA 

%7+ld 
NP237+ld 

R??26+8d 

%2+4d 
srW+ld 

puvs 
R%28+ld 

TC99 
%5+7d 
%Eo 
&+1Od 
urn 
Un5 +Id 
ups+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.5E+M 

4.2E+04 . 

1.4E+Q3 

5.68+03 
2.3E+03 
2.9E+01 

NA 
NA 

_' NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1 .OE- 10 
1.7E- 12 
3.6E-11 
1.3E- 12 
5.5E-11 
1.3E- 11 
1.E-10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

3.48-08 

13E-05 

1.8E-08 

9.OE-08 
3.7E-08 
5.9E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = 1.7E-05 

C-111-240 
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L Table C.111- 167 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via External Radiation 

Dose Equivalency Esuat: = [DRXEFXEDnX ET,X(l-SHi)] +[DRXEFXEDnX ET,X(l-SH,)] 

EF 
ED Eposure duration 

Fraction of year spent exposured 

Fraction of day spent indoors 
Fractionofdayspent outdoors 
Shield factor indoors 
Shield factor outdoon 
Radionuclide specific dose concentrations 

ET; 
n;, 
SH; 
SH, 
DR 

NA PO/&! 

NA P w g  
NA P w 3  
NA P w g  
NA P a 3  

NA P a l 3  
NA Pci/g 

5.10E-03 pG/g 

5.608-03 pWg 

5.20E-01 pO/g 

%32+1(M 
u734 

U238 +2d 
'235 +Id 

NA 
NA 

NA 
NA 
NA 

NA. 

CDI CSP 

0.96 (unitless) 

0.76 (uni tless) 
0.24 (unitless) 
0.5 (unitless) 
NA (unitless) 

70 Year 

(see table below) 

NA PWg 

NA POk3 
NA P a 3  
NA P w g  
NA PWg 
NA PG/g 
NA Pcilg 
NA P w g  

2.20E-01 pWg 
9.00E-02 pWg 

ILCR 
tadionuclidcs (year vCiJg) (gjv Ci --ycar)T' (unitless) 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.1E-01 

2.3E-01 

2.2E+01 

9.2E+00 
3.7E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.OE-06 
4.3E-07 
2.8E-11 
6.OE-06 
2.98-06 
5.98-06 

6.OE- 13 
5.6E-06 
5.4E-11 
ME-06 
3.OE- 11 
2.48-07 
5.1E-QB 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

9.lE-CB 

NA 

1.2E-09 

2.7E- 10 
9.OE-07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.98-07 - 1 ILCR Summation - 

8 
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Table CIII-168 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Rivate Ownership: On-Property Farmer (Child) 
Via Incidental Ingestion of Soil 

[ntake Equation 

IRS 
EF 
EDll 
FI 
cs 

CS X EFX EDn X FI XIR - - 

Ingestion rate of soil (RAGS. 1989) 
Exposure frequency 
Exposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

O.OOE+OO 
5.1OE-06 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.6OE-06 
O.OOE+OO 
O.OOE+OO 
5.2OE-04 

O.OOE+OO 

pCimg 
pCimg 
pCirng 
pCi/mg 
P C i g  
pCifmg 
pCimg 
P C h 3  
P C h 3  
pCi/mg 

%2+1od O.OOE+Oo 
4% 22OE-04 
'235+ld 9.00E-05 
U238+Zd O.OOE+OO 

0 O.OOE+OO 
0 O.OoE+OO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+OO 
0 O.OOE+OO 

200 mglday 
350 dayxlyear 

6 Year 
1 (unitless) 

pCimg 
pCimg 
pciimg 
pcifmg 
pCimg 
pCi/mg 
pCimg 
pCj/mg 
P C d g  
pCimg 

CDI CSF ILCR 
Radionuclides (pCi) (pCi1-I (unitless) 

%37+1d 
NP237+ld 
%38 

%+, 

*% 
%8+7d 
- 4 3 0  
%2+1 od 
u234 

%26+8d 
R%+ld 

sr!m+ld 

u235+1d 
%38+2d 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

214E+OO 

235E+00 

218E+02 

9.24E +01 
3.78E+01 

NA 
0 NA 
0 NA 

NA ;--, NA 
0 NA 
0 NA 

280E- 11 
220E- 10 . 
2.20E- 10 
7.80E- 10 
1.OOE- 10 
1.7OE-12 
3.6OE-11 
1.3OE- 12 
550E- 11 
13OE-11 
1.70E- 10 
1.6OE- 11 
1.6OE- 11 
2.OOE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

4.71E- 10 

8.47E- 11 

284E-09 

1.48E-09 
6.05E- 10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.488-09 - I ILCR Summation - 

~~ ~~ 
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IR 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

X~blcC.tU-169 
Summary of Intake Quantitation (cbunicak) Alternative 6 

Lime Sludge Pond with Private Ownership: On-Propercy Farmer (Child) 
Via LkinLing Wata  Ingestion 

lngcrtion ntc of g r o u o h l c r  (RAGS, 1989) 

E x p u r c  dunlion for nos-carcinowns 
@xpurc  duntion for carcinogens 
Body weight 
Avcngc timc for ~ ~ c i r n g c n ~  (liklime) 

CoDccnlntion of chemicals in grounduetcr 

E x p u r c  bqucncy 

A v c n g  timc fornoil-arcbgcnS (ED0 ~365) 

X E D Z U B  
BW X AT 

Compound ’ Conccntnlion traits 

antimony 
arscnic 
beryllium 
ueoium -1dal 
beniu(a)pyrcnc 
carbamlc 
a r d o r -  1254 
ardor -  1260 

, dieldrin 
0 
0 
0 
0 
0 
0 
0 

1 uday 
. 3Y)dayb9car 

6 Yar 
6 Year 
IS kg 

2ssY) days 
2190 dap 

Compound CoDccntration Units 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Table CHI-169 (continued) 
Summiry of Risk Chrricteri~tioa (chemials) 

Lime Sludge Pond with Private h e r s h i p :  On-Property Farmer (Child) 

Compound 
snliwny 
arsenic 
beqllium 
uranium-total 
benm(a)pyrene 
carbalole 
amclor- 1254 
amclor - 1260 

vii 
r HQCalculation 
I CDI I RfD I HQ 
(mdk-day) I (mgkg-day) I [unitless) 
NA 4.00E-04 NA 
NA 3.00E-04 NA 
NA 5.00E-03 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

3.848-07 3.00E-03 1.288-04 

dieldrin 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 0  

5.00E-OS 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

'NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I HQ Summation =. 1.288-04 

arsenic 
beqllium 
uranium - total 
benm(a)lyrene 
carbazole 
amclor-1254 
amclor- 1260 
dieldrin 

9E 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.75E+OO 
4.30E+00 

7.30E+00 
2.00E-02 

7.70E+00 
1.60E+01 

-08 NA 

7.70E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I 

I ILCR Summation = O.OOE+O 
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Table CIII- 170 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 
Via Ingestion of Drinking Water 

n e e  Equation = 

IR 
EF ' Exposure frequency 
EDn Exposure duration 
FI Fractional intake for radionuclides 
cw 

Ingestion rate of groundwater (RAGS, 1939) 

Concentration of radionuclides in groundwater 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
1.9E-03 
1 .OE- 04 
2.OE-03 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

CwX EFX EDn X FIXIR 

%32+lOd 
urn 
UzIS+ld 
UZ38+U 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1 Vday 
350 dayslyear 

6 Year 
1 (Unitless) 

(see table below) 

CDI CSF ILCR 
Radionuclides ( p a )  (UCi)-1 (unitless) 

1 
&37+ld I 

NP237+ld 
p u ,  

R%+ld 

Tc99 
?h22s+7n 
nL, 
%+lOd 
"234 
um+ld 
ups+2d 

%6+Sd 

%p+4d 
SrSJ+ld 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE+OO 
2.1E-01 
4.2E+00 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E-10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.E- 10 
1.6E- 11 
1.6E-11 
2.OE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.4E- 11 
3.4E- 12 
8.4E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

I 

I ILCR Summation = 1.5E- 10 1 

I 
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D A  
EP 
EDn 
EDc 
BW 
ATc 
ATn 
SA 

l’a blc C.m-171 
Summary of Intake Quantitation (chcmicak) APunative 6 

Lime Sludge Pond with Private Ownuship: On-Ropcrly F u m u  (Child) 
Via Dexmal Conlac4 while Bathing 

Derlrnl absorbed dose 

Exposure d u e  tion for Don-carcinogns 
Exposure d u e t i o n  for ~ ~ r c i n o g e n s  
Body weight 
Average time Iorarcioo8coa (lifetime) 
Average time for nm-GIrcinogenr (ED0 x365) 
S k i o r u r h c e a r c  a \ e i ) a b l e f o r c o n ~ c t  

Exporure frequency 

DAXEFXEDXSA 
B W X A T  

Compound D A  U a i u  

antimony 
arsenic 
beryllium 
uranium-total 
benm(a)pyrcnc 
GI r b  ZOIC 
a r d o r -  1254 
a r d o r - 1 2 6 0  
dieldrin 

0 
0 
0 
0 
0 
0 
0 

NA mglcm2-Ly 
N A  mglcm2-Ly 
NA mglcm2-Ly 
I.SOE-IZ mglcrnz-hy 

N A  rnglcm2-Ly 
NA mglcm2-Ly 
N A  mglcm2- L y 
NA mglcm2-Ly 
N A  mglcm2-Ly 
NA mg/cm2-Ly 
N A  mglcm2-Ly 
N A  mglcrn2-hy . 
N A  mglcm2-Ly 
NA mglcm2-Ly 
N A  mg/cm2-&y 
N A  mglcm2- L y 

u v  mglcrn2-Ly 
3.50 dayslyear 

6 Year 
6 Y e t  

IS k8  
255.50 days 

2190 days 
8000 cm2 

Compound D A  C J n L  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

mglcm2- L y 
mglcm2-Ly 
rng/crn2-&y 
r n d c m l - h y  
mglcm2-Ly 
mglcm2-L y 
mglcm2-L y 
mglcm2-cia y 
mglcm2-Ly 
mglcm2- L y 
mglcm2- L y 
mglcm2-L y 
mglcm2-Ly 
mglcm2-Ly 
mglcm2-Ly 



Compound 
anti m n y  
arsenic 
beqllium 
uranium - total 
benm(a)p/rene 
carbamle . 
amclor- 1254 
amclor- 1260 
dieldrin 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HQ Calculation 
CDI I RfD I HQ 

Summary of Risk Characterization (chemicals) 
Lime Sludge Pond with Prim te h e  d i p :  On -Property Fa m e  I (Child) 

I ILCR Calculation 
I I CDI I CSP I ILCR 

Imglk-day) I [mpjkg-day) I (unitless 
NA 6.00E-OS NA 

2.85E-04 
5.00E-03 

-10 1.50E-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.5OE-05 

Compund 
anl imnv INA NA NA 

I (mp/lrg-day)l [mpllrg-day)-’ I (unitless 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

5.11E-ff 

NA . 

arsenic 
beqllium 
uranium - total 
benzo(a)pyrene 
carbazole 
amclor- 1254 
amclor-1260 
dieldrin 

8E - 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.90E + 00 
4.30E+00 

-11 NA 
NA 
2.22E -02 
1.03E+01 
1.03E+01 
1.78E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

HQ Summation = 5.llE-06 
I I 1 ILCR Summation = O.OOE+O( 
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Table CIII- 172 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 

Via Inhalation of Gases and Particulates 

- take Equation - 

IR 
EF Exposure frequency 
EDn Exposure duration 
ca 

Inhalation rate of gases (RAGS, 1989) 

Concentnition of radionuclies in air 

CaX EFX EDn X IR 

12 d d a y  
350 days* 

6 Year 
(see table below) 

O.OE+OO pCl ld  
2.28-07 p a d  
O.OE+OO p o / d  
O.OE+OO p a d  
O.OE+OO p W d  
O.OE+OO p G / d  

O.OE+OO pcilrd 
O.OE+OO p c i l d  

2.5E-07 p a d  

2.38-05 p a r d  

O.OE+OO p a d  
urn O.OE+OO p a d  
"235 +Id O.OE+OO p a m '  
Um+zd O.OE+OO pCi /d  

O.OE+OO O.OE+OO p a d  - ._ 

O.OE+OO O.OE+OO pCi/d 
O.OE+OO O.OE+OO p a d  
O.OE+OO O.OE+OO p W d  
O.OE+OO O.OE+OO p a d  
O.OE+OO O.OE+(X) p o / d  

CSF ILCR 
(unitless) 

CDI 
(VC5) ( V C i F  ladionucclidcs 

%7+ld 
NP237+ld 
pu, 
R%+Sd 
R%+ld 
%+4d 
SrSO+ld 

%+7d 
Tc99 

Thuo 
Th230+10d 
urn 
k + l d  
ups+2d 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.6E-03 

6.2E-03 

5.7E-01 

NA ' 

1.9E- 11 
2.9E-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-08 
l.lE-07 
2.68-08 
2JE-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
MA 
NA 
NA 
NA 

1.6E- 10 

3.8E-l3 

1.7E-08 

I ILCR Summation - - 1.7E-08 



. .  

Table C.111- I73 
Summary of Intake Quantitation (cbunicak) Alternative 6 

Lime Sludge Pond wiib Private Ownership: 00-Propcrty Farmer (Child) 
Via Ingestion of Meat Products 

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

BW X AT 

lngcrtion n t c  of meat 
Fnction ingested from cootamimtcd roulcc 

fipnsure duntion for non-cardnogns 
Exposure duration for carcinogens 
Body weight 
Avenge time for&rcinogcns fliklimc) 
A v e n p  time for om-carcinogens (ED0 r36S) 
Conccntntion of chemicals in meat 

Exposure frequency 

Compourd Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
benm(a)pyrcnc 
carbemlc 
ardor-US4 
a r d o r - U 6 0  
dieldrin 

0 
0 
0 
0 
0 
0 
0 

O.OE+OO 
O.OE+OO 
O.OE+OO 
6.OE-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.039 kg/day 
0.75 (Unitless) 
350 damear 

6 Year 
6 Year 
IS kg 

25550 days 
2190 days 

CoDccntntion Units Compound 

O.OE+OO m%Lg 
O.OE+OO m%L8 
O.OE+OO m%Lg 
O.OE+OO m%LB 
O.OE+OO m%ls 
0 .OE +00 m%Li3 
O.OEM0 m w h  
O.OE+OO m%Ls 
O.OE+OO m%Lg 
O.OE+OO m%Lg 
O.OE+OO m%Lg 
O.OE+OO m a g  
0.OEto0 m%Lg 
O.OE+OO men;& 
O.OE+OO m&e 

... . ... ... ... ... ... ... ... ... ... ... ... ... ... ... 



Table C.III-173 (amtinned) 
SIIUIUIJ~ of Risk a a r a c t e r h l i o n  (cbemials) 

Iime Sludge Pond witb Privlte Ownership: On-Property Farmer (Child) 
Via Ingestion of MCU t Products 

' 
,Compund 
antiwny ' 

I HQ Calculation 
I I CDI I RID I HQ 

ILCR Calculation 
CDI CSF ILCR 

[mdh-dav) [mp/h-day)-' (uridess' 
F A  NA NA 

' 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-Compund (mdk-day) I (mdk-day) I (uridess: 
antimny NA 4.OE-04 NA 
arsenic NA 3.OE-04 NA 
beqllium NA 5.OE-03 NA 
uranium - total l.lE-10 3.OE-03 3.7E-08 
bem(a)pyrene NA NA NA 
carbade , NA NA NA 
amclor- 1254 NA NA NA 
amclor - 1260 NA NA NA 
dieldrin S.OE-OS NA 

rlA 
rlA 
rlA 
rlA 
rlA 
YA 
YA 
YA 
rlA 
VA 
YA 
VA 
YA 
NA 
SA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

HQ Summalion = 3.7E-0; 

arsenic A 1.8E+00 

beqllium uranium-total k - 1 2  A NA 4.3E+00 
benm(a)pyrene 7.3E+00 

amclor-1254 7.7E+OO 
carbazole 2.OE-02 

amclor-1260 7.7E+00 
dieldrin 1.6E+01 

O.OE+OO 
O.OEtOO 
O.OE+OO 
O.OE+M) 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+ 00 

O.OE+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 

NA 
NA 
NA 
NA 
NA \ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IILCR Summation = O.OE+a 
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Table CIII-174 
Summary of Intake and Risk Quaatitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 
Via Ingestion of Meat Products 

B 

[ n e e  Equation - - . CfX EF X EDn X FI X IR 

IR Ingestion rate of meat 
FI 
EF Exposure frequency 
E D n  Exposure duration 
Cf 

Fraction ingested from contaminated source 

Concentration of radionuclides in meat 

%37+ld 
NP237 + 1n 
p u ,  
R%26+6d 
Ra?28+ld 
R"Z22+4d 
srSO+ld 
T% 
%+7d 
nL, 

O.OE+OO 
2.8E-04 
O.OE+OO 
O.OE+OO 
O.OE+O 

ERR 
2.1E-01 
O.OE+OO 
O.OE+OO 
1.7E-03 

%+, 
urn 
u,, +ld 
U73R+U 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
4.1E-02 
1.7E-02 
2.OE-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.039 kg/day 
0.75 (Unities) 
350 daystyear 

6 Year 

CDI csq ILCR 
(Pa\- (unit less) Radionuclides ( P a l  

NA 

NA 
NA 
NA 
NA 

NA 
NA * 

NA 

1.7E-02 

1.3E+01 

1.OE-01 

25E+OO 
l.OE+OO 
1.2E-03 

NA 
NA 
NA I- 

NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

3.8E- 12 

4.7E- 10 

1.4E- 12 

4.OE- 11 
1.6E- 11 
2.5E- 14 

NA 
NA 
NA 
NA 
NA . 
NA 

I I ILCR Summation = 5.3E- 10 

C-III-25 1 



Table CJII - 175 
Summary of Intake @anlitation (cbunicak) Akunative 6 

Lime Sludge Pond with RivaIc Oarnasbip: On-Ropcr(y Farmer (Child) 
Via Ingestion of Dairy Roduds 

P 

IR 
FI 
EF 
@ D O  
EDc 
BW 
ATc 
ATn 
cs 

B W X A T  

Ingestion SIC of dairy prodrru 
Fraction ingested from contaminated soulcc 
Exposure frequency 
Exposure duration for non-arcinopnr 
Exposure duralion for arcincgenr 
Body weight 
Average time for orcimgens (liktimc) 
Average time for om-srcimgens (ED0 x365) 
Colvcntntioo of chemicals inanimal producu 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-tdal 
bcnm(a)pyrrnc 
Q r t s  ZOIC 
a r d o r -  KS4 
a r d o r -  1260 
dieldrin ........ ........ ........ ........ ........ ........ ........ 

O.OE+OO 
O.OE+OO 
O.OE+OO 
2.2E-07 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO . 
O.OE+OO 

0.9 Uday 
0.75 (Unitless) 
350 daystycar 

6 Ycar 
6 Ycar 
IS kg 

25550 dap 
2190 dap 

Compound Concentration Units ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

O.OE+OO m&e 
O.OE+OO m o a  
O.OE+OO m o a  
o.oe+Oo m o 8  
O.OE+OO wJb 
O.OE+OO m o l  
O.OE+OO m o s  
O.OE+OO m o a  
O.OE+OO m o t !  
O.OE+OO m o a  
O.OE+OO m%lrs 
O.OE+OO m o a  
O.OE+OO m&g 
O.OE+OO m o a  
O.OE+OO men;B 

, 



Table C.m-175 (continued) 
Summary of Risk Characterization (chemicals) 

Lime Slodge Pond with Private Ownership: On-Property Farmer (Child) 
Via Ingestion of Dairy Products . 

Compund 
antimony 

I HQCalculation 
I I CDI 1 RfD I HQ 

ILCR Calculation 
CDI CSF ILCR 

(mdh-day) (mdkg-day)-' (uridess 
P A  NA NA 

Compund 
antimony NA 4.OE-04 NA 
arsenic 3.OE-04 NA 

(mplh-day) I (mdkg-day) I (ulidess] 

arsenic A 1.8E+OO 

beqllium uranium -total 1 - 1 0  A NA 4.3E+OO 
benm(a)pyrene 7.3E+OO 
carbazole 2.OE-02 

aroclor -,I260 7.7E+OO 
I dieldrin A 1.6E+01 

amclor - 1254 7.7E+OO 

beqllium 5.OE-03 NA 
uranium-total 3E-09 3.OE-03 3.1E-06 
benzo(a)pyrene 
carbazde 
amclor - 1254 
amclor- 1260 
dieldrin 5.OE-OS NA 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
'NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

IILCR Summation = O.OE+O 



FEMP-OU02-6 FINAL 

Intake Equation 

IR 
. F I  

EF 
EDn 
CP 

Table CLIII- 176 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 
Via Ingestion of Dairy Products 

= Cp X EF X EDn X FI X IR 

Ingestion rate of dairy produce 
Fraction ingested fromcontaminated source 
Exposure frequency 
Exposure duration 
Concentnition of radionuclides in animal products 

O.OE+OO 
2.6E-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 

ERR 
l.lE+M) 
O.OE+OO 
O.OE+OO 
1.4E-03 

%+lM 
urn 
um+ld 
U238+2d 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+al 
O.OE+OO 
O.OE+OO 

O.OE+OO 
1.2E-01 
5.OE-02 
7.28-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+al 
O.OE+OO 
O.OE+Ul 

0.9 Vday 
0.75 (Unitless) 
350 daysfyear 

6 Y e a  

CDI CSF ILCR 
Radionuclides (PCi') (PO)" (unitless) 

%7+ Id 
NP237+ld 
p u ,  . 
R%%+Sd 
R%2E+ld 

T%9 

nL, 
"Ihua+lOd 
urn 
ups+ld 
u?38+2d 

%2+4d 
%+ld 

%+7d 

0 
0 
0 
0 
0 
0 

NA 

NA 
NA 
NA 

3.6E-02 

* NA 
1.5E+U3 

NA 
NA 

NA 
2.0E+OO 

1.7E+O2 
7.1E+01 
1.OE-01 

NA 
NA 
NA . 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8 ET !O 
1.OE- 10 
1.7E- 12 
3.6E-11 
1.3E-12 
5.5E- 11 
1.3E- 11 
1 . x - I O  
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

8.OE- 12 

5.4E-08 

2.6E- 11 

2.8E-09 
' l.lE-09 

2.OE- 12 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I ItCR Summation = 5.8E-08 

. .  . ._ . ..... . . . . . 

4 



1R 
FI 
EF 
ED0 
EDc 
BW 
ATc 
AT0 
cs 

Table CJII -1n 
Summary of Intake and Risk Qurntitation (chemicaS)AQernative 6 

Lime Sludge Pond with Rivatc Ownership: On-Property Farmer (Child) 
Via Ingcs~ion of Vegdablei and Fruits 

logestion atc of fruits or vcgefablcs 
F6ction ingested fram coobmimtcd SOUIU 

Exposure d v ~ t i ~ n  for non-carcinoFns 
Exposure frequency 

E x 6 u r e  duati,on for srcinogcnr 
Body weigbt 
Average time for s r c i m g c n s  Oiktirnc) 
A v t r a g  time for o m - s r c h g c n r  (EDn ~365) 
Concentration of cbemicalr in vcgctablcs 

Compourd Concentration Units 

antimony 
arsenic 
beryllium 
uranium - total 
bcom(a)pymnc 
s rbazolc  
ardor-US4 
ardor - 1260 

. dieldrin ........ ........ ........ ........ ........ ........ ........ 

O.OE+OO 
O.OE+OO 
O.OE+OO 
2.98-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O . O ~ + O O  
O.OE+OO 

0.1 kgkhy 
1 (Unitlcrr) 

350 dayatyear 
6 Year 
6 Ycar 
IS kg 

255s dap 
2190 dap 

Compourd Concentration Units ... ... .... ... ... 
O.OE+OO m d l s  
O.OE+OO m@r 
O.OE+OO mdlrr 
O.OE+OO mg/lrr 
O.OE+OO m w b  ... O.OE+OO mg/lrg 
O.OE+OO m w b  
O.OE+OO mdlle  
O.OE+OO m%Lg 
O.OE+OO mg/lr.4 
O.OE+OO mg/lir 
O.OE+OO m%lr8 
O.OE+OO m%lrs 
O.OE+OO m%lrg 
O.OE+OO m w b  

... ... ... ... ... ... ... ... ... 



Table C.III-177 (aootinaed) 
Summary of Risk Charactenation (chemicals) 

h e  Slodge Pond with Private Ownership: On-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

I HQCalculalioo 
' I  I CDI I RID I HQ 

bmpound ' I (mdkg-day) I (mdkg-day) I (unllesr) 
ntimnv tNA 4.OE-04 NA 
rsenic 
ef l ium 
iranium- lo tal 
enao(a)pyrene 
arbamle 
mclor - 1254 
mclor- 1260 
Eeldiin 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3.OE-04 
S.OE-03 
3.OE-03 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA ' 

S.OE - OS 

NA 
NA 

NA 
NA . 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.3E-OS 

I 
IIiQ Snmmation = 6.3E-0: 

I ILCR Calculation 
I CDI I CSF I ILCR 

bmpound 
ntimny NA NA 
rsenic 
eqllium 
iranium-total 
eom(a)pylbne 
arbamle 
mclor - 1254 
mclor - 1260 
Eeldrin 

I (mpjkg-day)I (mp/kg-day)-' I (umdess) 

E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.8E+OO 
4.3E+OO 

7.3E+OO 
2.OE-02 
7.7E+OO 
7.7E+OO 
1.6E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summation = O.OE+M 



FEMP-OUOZ-6 FIffAL I 

B Table CIII- 178 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

Intake Equation - - CvX EFXEDn X FI XIR 

IR 
FI Fraction ingested fromcontaminated source 
EF Exposure frequency 
EDn Exposure duration 
cv 

Ingestion rate of fruits or vegetables 

Concentration of radionuclides in vegetables 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

ERR 
1.4E+01 
O.OE+OO 
O.OE+OO 

5.lE-02 

4.7E-01 

%+lOd 
u234 
Uns +ld 
um+u 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
1.9E+OO 
7.7E-01 
9.8E-(a 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.1 kg/day 
1 (Unitless) 

350 daysbear 
6 Year 

ILCR 
(unitless) 

CDI 
Radionuclides (PCi) (pCi 
I i 
%7+1d 
NPZJ7+ld 

R%+6d 
Rk?8+ld  
Rn222+4d 

p u ,  

Srm+ld . 
=%9 
7%28+7d 
Tnuo 
? 2 3 2 + l O C i  

urn+, 
U m + M  

0 
0 
0 
0 
0 
0 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

l.lE+Ol 

2.98+(13 

9.9E+01 

’ 3.98+02 

2.1E+O 
1.6E+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E110 
2.2E- 10 
7.8E- 10 
LOE- 10 
1.7E-12 

1.3E-12 
5.5E- 11 
1.3E- 11 
1.7E- IO 
1.6E-11 
1.6E-11 
2.OE- 11 

3 .6~-  i i  

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.4E-09 

1.1E-07 

1.3E-09 

6.3E-09 
2.68-09 
4.1E-11 

NA 
NA 
NA 
NA 
NA 
NA 

I 
1.2E-07 - I ILCR Summation - 1 

C-!‘?-257 



FEMP-OU02-6 FINAL 
March I ,  1995 

Table C.111- 179 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Lime Sludge Pond with Private Ownership: On-Property Farmer (Child) 
Via External Radiation 

Dose Equivalency Equat: = [DRXEFXEDnX niX(1-SH;)J +(DRXEFXEDnX EToX(l-SHo)] 

EF 
ED Exposure duration 
ET; 
nb 
SH; 
SHO 

Fraction of year spent exposured 

Fraction of day spent indoors 
Fraction of day spent outdoors 
Shield factor indoors 
Shield factor outdoors 
Radionuclide specific dose concentrations 

. 

DR 

%l+ld 
NP237+ld 

R%26+8d 
R%.2S+ld 
Rn?p+4d 
Srm+ld 

puus 

Tc, 
%+ld wa.  

NA P W  

N A  P a l 3  
NA P a 3  
NA Pcr/p 

N A  P a l 3  
N A  P a 3  

5.10E-03 p W g  

N A  
5.60E-03 p W g  

5.20E-01 p W g  

IhUo+lM 
urn 
U?35 +Id 
um+zd 

0 
0 
0 
0 
0 
0 

0.96 (uni tless) 
6 Year 

0.92 (unitless) 
0.08 (unitless) 
0.5 (uni tkss) 

0 (unitless) 
(see table below) 

NA P W g  
2.20E-01 p W g  
9.00E-02 p W g  

NA ' p W g  

NA 
NA P W 3  

NA P w l  
NA P a t 3  
N A  P a 3  
N A  PCJS 

bdionucl ides  (year pCilg) (unitless) 

%l+ld 
NP237 + Id 
puvs 
R%+,d 
R b + l d  
% 2 + 4 d  
"SQ+ld 
T%9 

% 
%+la , 

urn 
ups+ld 
upS+zd 

+7d 

0 
0 
0 

* -  0 
0 
0 

NA 

NA 
NA 
N A  
NA 

NA 
N A  

N A  

1.6E-02 

1.7E-02 

1.6E+00 

6.8E-01 
2.8E-01 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

2.OE-06 
4.3E-07 
2.8E- 11 
6.OE-06 
2.9E-06 
5.9E-06 

6:OE- U 
5.6E-06 
5.4E- 11 
8.5E-06 
3.OE- 11 
2.48-07 
5.1E-OB 

NA 

N A  
N A  
NA 
N A  
NA 
NA 

NA 

NA 
NA 
NA 
NA 

N A  
NA 

N A  

6.8E-09 

O.OE+OO 

8.E- 11 

2.1E- 11 
6.E-08 

NA 
N A  
NA , 
NA 
NA 
NA 
N A  

I ILCR Summation - - 7.48-08 

C-111-258 



Table C1JI-144 (continued) 
Summary of Risk Characterization (chemicals) 

Lime Sludge Pond with Private Ownership: Off-Property Farnmr (Child) 
Via Ingestion of Vegetables and Froits 

Compund 
antimny 

I HQCalculation 
I CDI I RID I HQ 

~ 

ILCR Calculation 
CDI CSF ILCR 

(mg/kg-day) (mplkg-day)-' f udtless) 
NA NA NA 

(mp/kg-day) I (mplkg-day) I [unitless 
NA 4.OE-04 NA 

#rsenic 3.OE-04 NA 

b m p u n d  
ntimny 

ieqllium 
iranium-total 
ienm(a)Wene 
.arbazole 
imclor-1254 
lmclor-1260 
lieldrin 

I I HQ Snmmation = 2.4E-0 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.4E-04 
S.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE - 05 

arsenic A 1.8E+00 

beqllium uranium - total 1 2 E - 1 0  NA 4.3E+00 

carbazole 2.OE-02 
amclor-1254 7.7E+00 
amclor-1260 7.7E+00 
dieldrin l.bE+OI 

benm(a)wene 7.3E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Snmmation = NP 



FEMP-OU02-6 FINAL 
March 1. 1995 

Table C.111- 180 
Summary of Intake and Risk Quantitatioo (radioouclides) Alternative 2 

Solid Waste Laodfill with Federal Ownership: Expanded Trespasser 
Via Inhalation of Gases and Particulates 

itake Eauatioo 

IR 
EFa 
EFc 
EDa 
EDc 
ETa 
ETc 
CA 

= c. EFa X EDa X IR X ETa + CA X EFc EDc X'IR 

Inhalation rate of gases 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration 
Exposure duration 
Exposure time (adult) 
Exposure time (child) 
Concentration of radionuclides in air 

O137+ Id 
NP237+ld 
p u m  
R%+,d 

R"pZ+4d 

Tc99 

%30 

R%+ ld 

Sr90+ Id 

?h22.3+7d 

NA pCim3 ' %32+ 1od 
NA pCim3 UW 

NA pCim3 "Pa+zd 
NA pci/rn3 u235+ Id 

NA pCim3 NA 
4.1E-07 pCim3 NA 

NA pCim3 NA 
NA pCim3 NA 
NA pCim3 NA 
NA pCim3 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

E T C  

0.83 m 3 ~ ~ u r  
40 daysbear 

1 IO daysbear 
32 Year 
12 Year 
1 hourlday 
2 houdday 

(see table below) 

pCim3 
pCim3 
pCim3 
pci/m3 
pci/m3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 

CDI CSF ILCR 
Radionuclides (pCi) (pCi)-' (unitless) 

1 
&137+Id 
NPP7+ld 
h1238 

R ~ m + 4 d  

T C 9 9  

~ 2 3 0  

u234 

u238+2d 

R%6+8d 
R%+ld 

sr90+ Id 

n228+7d 

%2+ 1Od 

'PS+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.3E- 03 

1.9E- 11 

3.98-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.88-08 
2.98-08 
l.lE-07 

2.9~-08 

2 . 6 ~ ~ 0 8  
2 . s ~  - 08 
2.48-08 

NA 
NA 
NA 
NA 
NA . 
NA 

NA 
NA I 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I LOE- 14 

I 

1.OE- 14 - I ILCR Summation - 

. .  . C-111-260 
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Table C.lll-181 . 
Summary of Intake Quantitation (chemicals) Alternative 2 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 
Via Drmking Water Ingestion 

IR 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

CS X E F X  ED X IR 
BW X A T  

Ingestion rate of 8roun&ater (RAGS 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for son-carcinogens (EDn x365) 
Concentralion of cbcmicals io groundwater 

Cbcmical Comcentntioar 

Compound Concentration 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrcm 
carbazole 
ardor-1254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2.00E-06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 Vday 

70 Year 
30 Year 

25550 days 
25550 days 

350 dayshar 

70 k8 

Compound Concentralion C h i &  

NA m%l 
NA m%l 

NA . 

NA NA m d l  
NA NA mSn 
NA NA m d l  

NA NA mdl  
NA NA m%l 
NA NA m%l 
NA NA mnn 
NA NA m%l 
NA NA m%l 
NA NA m%l 
NA. NA m%l 
NA NA m%l 

NA 

NA NA . mg/l 
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Table CAI- 181 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Adult) 

2ompound 

HQ Calculalion 
C D I  RID HQ 

(mdkg -day) (mg/kR -day) I unilless 

I I HQ Summation = 183E-01 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

183E - OS 

3.00E-04 
5.OOE-03 
3.00E-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OOE-05 

. -  

]riding Water ingestion -- 
ILCR Calculaiion - I CDI  I CSF 1 ILCR 

day)-' I (unilles 
NA 
NA rsenic 
NA eryilium 

iranium-total NA 
cnzo(a)pyrene 730E+00 NA 

roclor- 1251 7.7OE+OO NA 
roclor - 1260 7.70E+ 00 NA 
lieldrin 160E+OI NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

A . NA NA 
NA 

1.7SE+00 
130E + 00 

a rbazole 2.00E-02 NA 

NI I ILCR Summation = 
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Table C I I I -  182 
Summary of Intake and Risk Quaatitation (radionuclides) Alternative 2 

Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Adult) 
Via Ingestion of Drinking Water 

\ 
CW X EFX EDn X FI X IR - Intake Equation - 

IR 
EF Exposure frequency 
EDn Exposure duration 
FI 
cw 

Ingestion rate of groundwater (RAGS, 1989) 

' Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

NA p C i  
NA p C i  
NA pCiA 
NA pCiA 
NA p C i  
NA pC$ 
N A .  p C i  
NA pC$- 
NA p C i  
NA p C i  

%32+ 1M 

um+2d 

. 
'Z35+ Id 

NA 
NA 

. NA 
NA 
NA 
NA 

NA 
7.OE-04 
7.OE-04 
7.OE-04 

NA 
NA ' 
NA 
NA ' 

NA 
NA 

2 Ifday 

70 Year 
350 dayslyear 

1 (Unitless) 
(see table below) 

p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  

CDI CSF , ILCR 
Radionuclides (Dei) (pCi>-' (unitless) 

''137+ ld 
NP237+ld 
puvs 

R ~ m + 4 d  

Tc99 

m, 
%32+ 1od 
urn 

u238+2d 

R%6+8d 
R%+Id 

"W+ Id 

m22,9+7d 

id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 
NA 
NA 

3.4E+01 
3.4E+01 
3.4E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA . 

5.5E- 10 
5.5E- 10 
6.9E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

1.8E-09 - I ILCR Summation - 
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D A  
EF 
ED n 
EDc 
BW 
A Tc 
AT0 
SA 

Table CAI-183 
Summary of Intake Quantitation (chemicals) Allernalive 2 

Solid Waste Landfill with Federal Ownership: Off-Properly Farmer (Adult) 
Via Dermal Contact while Bathing 

D A  X E F X  ED XSA 
BW X A T  

Dermal absorbed dose 
Expos~~y. frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for noo-carcinogens (EDn x 365) 
Skin surface area available for contact 

Cbcmkal Comccmtrationr 

Com pound D A  . l l n iu  

antimony 
arsenic 
beryllium 
uranium-total 
bcnzo(a)pyreoe 
carbazole 
ardor-1254 
ardor-1260 ’ 

dieldrin 
NA 
N A  
N A  
N A  
N A  
N A  
N A  

Rcferenecs 

N A  mglcm2-day 
N A  mglcm‘-day 
N A  mg/cm2-day 

5.00E-13 mg/cm2-day 
NA mg/cm’-day 
N A  mg/cm2-day 
N A  mglcm2-day 
N A  mdcm’-day 
N A  mg/cm‘-day 
N A  mg/cm2-day 
N A  mgfcm2-day 
N A  mglcml-day 
N A  mg/cm2-day 
N A  mg/cm2-day 
N A  mg/cm2-day 
N A  mg/cm2-day 

csv mglcm2-day 
’ 350 dayskar 

. 70 Year 
70 Year 
70 kg 

25550 days 
25550 days 
23000 cm2 

C o m p o u d  D A  Llniu 

NA 

NA 
N A  
N A  
NA 
N A  
N A  
N A  
NA 
N A  
N A  
NA 
NA 
NA 

N A ’  * 

N A  mglcm2-day 
N A  mdcm’-day 
N A  mdcm’-day 
N A  mdcml-day 
N A  mgtcm‘-day 
N A  mglcm2-day 
N A  mglcml-day 
N A  mg/cm’-day 
N A  mdcml-day 
N A  mg/cm’-day 
N A  mdcm2-day 
N A  mglcml-day 
N A  mglcm2-day 
NA mdcm’-day 
N A  mglcm’-day 
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Table C.111- 183 (continued) 

CDI CSF 
mgkg-day) (rnp/kR-day)-' 

Summary o f  Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Off-Properly Farmer (Adult) 

I LCR 
(unitless Zoompound 

intimony 
lrsenic 
ieryllium 
iranium- total 
,enzo(a)pyrene 
arbazole 
,roclor- 1254 
,roclor- 1260 
lieldrin 

Via I 

____ - I HQ Summation = 1.05E-06 

arsenic 
beryllium 
uranium -total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin . 

1.90E+00 
430E+00 

NA 
NA 
2.22E-02 
l.a3E+01 
l.COE+Ol 
I .78E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
[ILCR Summation = N/ 



FEMP-OU02-6 FINAL 
. March I ,  1995 

Intake Euuatioo 

IR 
EF 
EDn 
Ca 

Table C.111- 184 
Summary of Iotake and Risk Quaotitatioo (radioouclides) Alternative 2 

Solid Waste Laadfill with Federal Ownership: Off-Property Fanner (Adult) 
Via Inhalatioo of Gases and Particulates 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

cs137+ Id 
NPP7+ld 
p93.3 

R%2+4d 

Tc99 

%30 

‘%+8d . 
Razts+ Id 

“!XJ+ld 

nhpB+7d 

NA pciim’ 
NA p ~ i / m ’  
NA pCim’ 
NA pci/m3 
NA pci/m3 

l.lE-08 pciim’ 
NA p ~ i / m ’  
NA pciim’ 
NA pci/m’ 
NA pciim’ 

CaX EFX EDn X IR 

NA 
NA 
NA 
NA 
NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

CDI csq ILCR 
Zadioouclides (pCi) (pCi)- (uoitless) 

CS137+1d NA 1.9E- 11 NA 
NPP7+ Id NA 2.98-08 NA 
p%38 NA 3.9E - 08 NA 
R%+8d NA 7.OE-09 NA 
R%+ Id NA 6.9E- 10 NA . 
R%2+4d 5.58-03 7.7E- 12 4.2E- 14 
Sr90+ Id NA 6.2E- 11 NA 
Tc99 NA 8.3E- 12 NA 
%28+7d NA 7.88-08 NA 
nm NA 2.98-08 NA 
%32+ 1M NA 1.1 E- 07 NA 
urn NA 2.68-08 NA 
‘PS+ Id NA 258-08 NA 
u?38+zd NA 2.48-08 NA 

NA NA NA - NA 
NA NA NA NA 
NA NA . NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA. 

4.2E- 14 - 1 ILCR Summation - 

20 &/day 
350 daystyear 

70 Year 
. (see table below) 

pciim’ 
pciim’ 
pciim’ 
pci/m3 
pcirn’ 
pciim’ 
pciim’ 
pciim’ 
pciim’ 
pciim’ 

C-111-266 
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Table C.111- 185 
. Summary of Intake Quanlilalion (chemicals) Alternalive 2 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestiaa of Meat Produds 

IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

CS X EFX ED X FI X IR 
BW X A T  

Ingestion rate of meat 
Fraction iniested from contaminated source 
Exposure frequency 
Exposure duration for non-carcinogem 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average lime for non-carcinogens (EDn x 36s) 
Concentration of chemicals in meat 

Hcfercoces 

Compound Coocentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
bcnzo(a)pyrenc 
car ba ZOIC 
arodor- 1254 ' 

arodor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

. .  

0.101 kglday 
0.75 (Unidess) 
350 dayswar 
70 Year 
70 Year 
70 kg 

25550 days 
2SSSO days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table C.111- 185 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Owoership: Off-Property Farmer (Adult) 

v i a  Iogestioo of Meat Products 

:ompound 
intimony 
irsenic 
myilium 
iraniurn-total 
xnzo(a)pyrene 
arbazole 
iroclor-1254 
iroclor- 1260 
lieldrin 

4.OE-04 NA 
3.OE-04 
S.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

5.OE-05 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.98-09 

I 
I HQ Summation = 6.9E-09 

irsenic 1EE+00 NA 
xryllium 4 3 E + 0 0  NA 
iranium-total 1E-11 NA NA 
xnzo(a)pyrene 
:arbazole 
iroclor- 1251 
iroclor- 1260 
lieldrin 
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ate Equation 

IR 
FI 
EF 
EDn 
Cf 

Table CIII- 186 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 2 

Solid Waste Landfill with Federal Ownership: Off- Property Fanner (Adult) 
Via Ingestion of Meat Products 

CfX EF X EDn X F1 X IR 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

cs 137+ Id 
Np237+ Id 
P"Wr 

R"z?2+4d 

Tcs9 

R%26+8d 
R%+ld 

Sr90+ Id 

%2.3+ 7d 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

%32+ 1od 
urn 

u338+2d 
Id 

NA 
NA 
NA 
NA 
NA 
NA 

0.101 kg/day 
0.75 (Unitless) 
350 dayslyear 
70 Year 

NA p C i g  
7.OE-06 p C i g  
7.OE-06 pCi/kg 
7.OE-06 p C i g  

NA p C i g  
NA pCi/kg 
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

CDI CSF ILCR 
ladionuclides (pCi) (pCi)-' (unitless) 

"137+ Id NA 2.8E- 11 NA 
Np237+ Id NA 2.2E- 10 NA 
pu.as NA 2.2E- 10 NA 
R%+8d NA 7.8E- 10 NA 
R%+ld NA 1.OE- 10 NA 
%22+4d NA 1.7E- 12 NA 
Sr90+ld 'NA 3.6E- 11 NA 
Tc99 NA 1.3E- 12 NA 
?h228+7d NA 5.5E-11 NA 
%30 NA 1.3E-11 NA 
%32+ 1od NA 1.E- 10 NA 

U;?35+ld 

1.3E-02 1.6E- 11 2.1E-13 
1.3E-02 1.6E- 11 2.1E- 13 

u2u1+2d 1.3E-02 2.OE- 11 2.6E- 13 

urn 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

6.8E- 13 - 1 ILCR Summation - 

. .  
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Table’C.111- 187 
Summary of Intake Quatilalion (chemicals) Allernalive 2 

Solid Waste Landfill wiah Federal Owoership: Off-Property Farmer (Adult) 
Via Ingestion of Dairy Products 

CS XEF X ED X FI X IR 
BW X AT 

IH 
FI 
EF 
EDn 
EDc 
BW 
ATc 
A I 0  
(1s 

logcstioo ratc of dairy products 
Fraction inRestcd from contaminated source 
Exposurc frcqucncy 
Exposurc duration for non-carcinogcm 
Exposurc duration for carcinogens 
Body wcight 
Avrragc time for carcinogens (lifctimc) 
Avcragc limc*for non-carcinogens (ED0 x 365) 
Concentration of chemicals in animal products 

Cbem,ical Concemtnl iou  

C*poUd Coocentration Units 

antimony 
a rscn ic 
beryllium 
uranium- total 
knzo(a)pyrcnc 
car bazolc 
aroclor-1254 

. aroclor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Hcfcrencrs ____ 

0.4 Uday 
0.75 (Clnillcss) 
350 d a y s h a r  

10 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

b 
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Table C.111- 187 (continued) 

Compound 

Summary o f  Risk Cbaractckzation (chemicals) 
Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Dairy Products 

I.1Q Calculation 
CDI , RID HQ 

ImglkR-day) (mn/kn-day) (unitless) 

arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
:a r ba zole 
aroclor- 1251 
aroclor- 1260 
dieldrin 

OE - 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

3.OE-01 
S.OE-03 

.IO 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.98-08 

I I HQ Summation = 9.9E-08 

- 
ILCR Calculation -- 

I CDI I CSF I ILCR 
2ompound ' (mn/kn-day)l (mglkg-day)-' I ( unitless, 
intimony NA NA NA 
irsenic 18E+00 
beryllium 
uranium-total 
benzo(a)pyrene 
:arbazole 
woclor- 1254 
iroclor- 1260 
iieldrin 

, 

43E+00 
-10 NA 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
I6E+01 

NA 
NA 
NA 
NA ' 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- 1  

I - 
I ILCR Summation = NA 
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Table C.111- 188 
Summary of Iotake and Risk Quaotitation (radionuclides) Alternative 2 

Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Adult) 
Via Ingestioo of Dairy Products 

I 

CpX EF X EDn X FI X IR - Iotake Fhuatioo - 

IR 1 FF 

1 .  cp  Concentration of radionuclides in animal products 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration EDn 

I 
I 

cs137+ Id 
Np237+ Id 

R%+8d 
R%+ld 

pups 

Rhm+4d 

Tcw 

- 4 3 0  

sr90+ Id 

%+ 7d 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

?P2+ 1od 
u?34 

%3+M 
Id 

NA 
NA 

' NA 
NA 
NA 
NA 

NA 
2.58-05 
2JE-05 
2.5E-05 

NA 
NA 
NA 
NA 
NA 
NA 

0.4 Vday 
0.75 (Unitless) 
350 daysbear 
70 Year 

0 

CDI CSF ILCR 
Radionuclides (pCi) (pci)" (noitless) 

NA 2.8E- 11 NA 
NP237+ld NA 2.2E- 10 NA 
Cs137+ld 

NA 2.2E- 10 NA 
NA 7.8E- 10 NA 

Ra228+ Id  NA 1.OE- 10 NA 
R ~ z a + 4 d  NA 1.7E-12 NA 
Sr90+ Id NA 3.6E- 11 NA 
Tcw NA 1.3E- 12 NA 
n228+7d NA 5.5E- 11 NA 
F?xI NA 1.3E,- 11 NA 
- 4 3 2 +  1od NA 1.7E- 10 NA 
u234 1.9E-01 1.6E-11 3.OE- 12 

1.6E-11 3.OE- 12 %5+ Id 1.9E-01 
~?38+M 1.9E-01 2.OE-11 3 . E -  12 

P% 
R%+ad 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

9.6E- 12 - I ILCR Summation - 
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Table C.111- 189 
Summary of Intake Quantitalion (chemicals) Alternative 2 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegeiablur and Fruits 

Imtrkc &nation 

IR 
FI 
E F  
EDn 
EDc 
BW 
ATc 
ATo 
cs 

CS X EF X ED X F1 X IR 
BW X AT 

Ingestion r a k  of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for om-carcinogens (@Do x 365) 
Concentration of chemicals in vegelables 

Cbcmkal Comccmlntiona 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyreoe 
carbazole 
a rdor -1254 
a r d o r - I 2 6 0  
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

NA 
NA 
NA 

9.8E - 06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.122 kg/day 
1 (Unitless) 

350 d a y s h a r  
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

CompouM Concentration Unio 

NA NA m%L8 
NA NA m%LE 
NA NA m%LE 
NA ' NA m%Ls 
NA NA m%LE 
NA NA m%La 
NA NA mdLB 
NA NA mdlr8 
NA NA m%Lg 
NA NA m o a  
NA NA m o a  
NA NA Q@E ' 

NA NA m%Lg 
NA NA m%LE 
NA NA m&e, 

/ 



- _. .-.___. 
Table C.111- 189 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Adult) 

Via Ingestion of Vegetables and Fruits 

Zoompound - 
intimony 

HQ Calculation 
CDI RID HQ 

(mp/tg-dayl (mdkg-day)  (unitless; 
YA 4.OE-01 

irsenic 
xryllium 
iranium -total 
)enzo(a)pyrene 
'a rbazole 
iroclor-1254 
iroclor- 1260 
lieldrin 

h m p o u n d  

3.OE-01 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 

~ ~~ 

ILCR Calculation ___ 

(mp/kR-day) Imp/kR-day)-' (unitless 
CDI CSF ILCR 

NA ' 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SSE-06 

"1A 

I 

I HQ Summation = 5.SE-06 

intimony 
irsenic 
beryihm 
uranium - total 
xnzo( a)pyrene 
:arbazole 
iroclor-1254 
iroclor- 1260 
jieldrin 

NA 
1EE+00 
43E+OO 

,08 NA 
73E+00 

7.7E+00 
7.7E+00 
16E+01 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Nf _- I ILCR Sommrtion = 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.9 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table C.111- 190 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

Cv X EF X EDn.X FI X IR - Iotakc Ehuatioo - 

IR 
FI 
EF Exposure frequency 
EDn Exposure duration 
c v  

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

Concentration of radionuclides in vegetables 

137+ Id 
Np237+ Id 

R%+i3d 
Ra228+ Id 

Sr90+ Id 

%28+7d  

R%z+4d 

TC99 

%.3a 

NA 
NA 
NA 
NA 
NA 

' ERR 
. NA 

NA 
NA 
NA 

%32+ lod 
.urn 

U238+Y 
' 3 S +  Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.48-03 
3.4E-03 
3.48-03 

NA 
NA 
NA 
NA 
NA 
NA 

0.122 kg/day 
1 (Unitless) 

350 dayslyear 
70 Year 

CDI CSF ILCR 
Zadioouclides (pCi) (pCi)-' (uoit less) 

137+ Id 
NP237+ld 

R%26+8d 
R%+Id 

Sr90+ld 

PU-3 

R"?JL+4d 

*c, 

%3a 
%2+ 1od 
urn 
u238+7d 

%28+7d 

'23, + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l.OE+Ol 
l.OE+Ol 
l.OE+Ol 

NA 
NA 
NA 
NA 
NA 
NA, 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E-10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA . 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E- 10 
1.6E- 10 
2.OE- 10 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = 5.3E- 10 

I 
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Inlakc Ihmaliom 

IR 
EF 
@Do 
@De 
BW 
ATc 
ATn 
CS 

Table C.111-191 
Summary of Intake Quantilalion (chemicals) Allernative 2 

Solid Waste landfill with Federal Ownership: Off-Propcay Farmer (Child) 
Via Drinking Water Ingestion. 

Ingestion rate of groundwater (RAGS 1989) 

Exposure duration for non-carcinogens 
Exposure duration for carcinogcnr 
Body wci~bt  
Average time for carcinogens (lifetime) 
Average time for oon-carcinogens (@Do x 365) 
Concentration of cbemicals in groundwater 

Exposure frequency 

CS X EFX ED X IR 
BW X AT 

CbcmLaI Commmlnliou 

Compound Concentration Units 

antimony 
a rse nic 
bejllium 
uranium-total 
bcnzo(a)pyrcoc 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

I Uday 
350 dayshat 

6 Year 
6 Year 

I5 k8 
25550 days 
2190 days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table C.111-191 (continued) 

Summary of Rut Characterization (cbemicali) 
Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Child) 

Via Drinking Water Ingestion 

:ompound 
d m o n v  

ILCR Calculation __ 
CDI CSF I LCR 

(ma/kg - day) (mdkg - day)- (unitless I 
NA 

irsenic 
beryllium 
rranium-total 
benzo(a)pyrene 
:arbazole 
iroclor- 1254 
IIOC~OI- 1260 
lieldrin 

2ompound 
intimony 

HQ Calculation 
CDI RID HQ 

(mp/lrg-day) [mdkg-day) (unillessl 
NA 4.00E-04 NA 

E-  

3.00E-04 
5.00E-M 

-07 3.00E-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.00E-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

4.2bE-05 

I 
I HQ Summation = 426E-OS 

menic 
leryllium 
Ira nium - total 
D N ~ (  a)pyrene 
arbazole 
mclor- 1254 

lieldrin 
IIOC~OI- 1260 

NA 
1.75E+OO 
430E+00 

730E+00 
2.OOE -02 
7.70E+00 
7.70E+00 
160E+OI 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Summation = NA 
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ntakc Euuation 

IR 
EF 
EDn 
Fl 
cw 

Table C.111- 192 
Summary of Intake and Risk Quantitation (radioouclides) Alternative 2 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestioo of Drinking Water 

- - CwX EFX EDn X FI X IR 

Ingestion rate of groundwater (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

cS 137+ Id 
NP237+ Id 
pu?Js 

Rnm+4d 

Tc99 

-%w 

Ra226+8d 
R%+Id 

Sr90+ Id 

n?Z8+ 7d 

NA p C i  
NA p C i  
NA p C i  
NA . pCiA 
NA p C d  
NA p C i  
NA p C i  
NA p C i  
NA p C d  
NA p C i  

1 vday 
350 dayslyear 

6 Year 
1 (Unitless) 

(see table below) 

NA p C i  
7.OE-04 p C i  

u23S + Id 7.OE-04 p C i  

%32+ lod 
u-34 

U38+2d 7.OE-04 p C i  
NA NA p C i  
NA NA P C i  . 
NA NA p C i  
NA NA pCiA 
NA NA p C d  
NA NA p C i  

CDI CSP ILCR 
tadionuclidcs (vCi) (pci)-' (unitless) 

NA 2.8E- 11 NA 
NA 2.2E- 10 ' NA 

2.2E- 10 NA NA 
NA 7.8E- 10 NA 
NA 1.OE-10 NA 

1.7E- 12 NA NA 
NA 3.6E- 11 NA 

1.3E-12 NA NA 

1.3E- 11 NA NA 
NA 1.7E- 10 NA 

137+ Id 
NP237+ Id 
P"238 

R k + 4 d  

Tc99 

-%30 

uz34 

u238+2d 

R%b+8d 
R%+ Id 

Sr90+ Id 

Th?Z8+ 7d 

%2+ 1od 

UZ3S+ld 

NA 5.5E- 11 NA 

1JE+00 1.6E- 11 2.4E- 11 
13E+00 1.6E-11 . 2.4E-11 

2.OE- 11 2.9E- 11 1.5E+00 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

- 7.6E- 11 1 ILCR Summation - 
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Table C.111- 193 
Summary of Intake Quantitalion (chemicals) Alternative 2 

Solid Waste Landfill with Federal Ownership: Off-Properly Farmer (Child) 
Via Dermal Contact while Bathing 

D A  X E F X  ED X SA 
BW X A T  

DA 
E F  
EDn 
EDc 
BW 
ATc 
ATn 
SA 

Dermal absorbed dose 
Exposure frequency 
Exposure dura lion for non - carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x365) 
Skin surface area available for wnlact 

Cbcmkal ComccntnIiou 

Compound DA l h i t r  

antimony 
arsenic 
beryllium 
uranium- total 
benm(a)pyreoc 
carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

N A  mg/cm2-day 
N A  mg/cm2-day 
N A  mg/cm2-day 

SAME-13 mg/cm2-day 
N A  mglcm2-day 
N A  mg/cm2-day 
N A  mg/cm2-day 
N A  mg/cm2-day 
NA mg/cm2-day 
N A  mg/cm2-day 
N A  mg/cm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mg/cm2-day 

csv mglcm2-day 
350 days/)car 

6 Year 
6 Year 
IS kg 

25550 days 
2190 days 
8000 cm2 

Compound D A  h i t s  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
NA 
N A  
NA 
NA 
NA 
N A  
NA 

N A  mgtcm2-day 
N A  mg/cm2-day 
N A  mgtcm2-day 
N A  mg/cm2-day 
N A  mg/cm2-day 
N A  mg/cm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
N A  mg/cm2-day 
NA mg/cm2-day . 
NA mg/cm2-day 
N A  mglcm'-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
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Table C.111-193 (continued) 

Summary of Rut Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Off-Properly Farmer (Child) 

Via Dermal Contact while Bathing 

3ompound 
intimony 

HQ Calculation 
CDI RfD HQ 

[mdkn-day) [mg/kR-day) ( U L I  
VA 6.00E-05 NA 

irsenic 
wq4lium , 

iranium-total 
1 nzo(a )pyre ne 
arbazole 
Iroclor- 1254 
lroclor-1260 
lieldrin 

E 

2858-01 
5.00E -M 

-10 1.50E-01 
. NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.SOE-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.70E -06 

-- -- I H Q  Summation = 1.70E-06 

I 
-____ 

ILCR Calculation 
I CDI I CSF I ILCR 

:ompound 
intimony ' 

irsenic 
>etyllium 
tranium-total 
wnzo( a )pyreiw 
:arbazole 
iroclor- 1254 
~ralor-  1260 
lieldrin 

I ILCR Summation = NA 

I 
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B 

Intake Equation 

IR 
EF 
EDn 
Ca 

Table C.111- 194 
Summary of Intake and Risk Quaotitatioo (radionuclides) Alternative 2 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 
Via Inhalatioo of Gases aod Particulates 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

(%37+ Id 
NP237+Id 
p'238 
R%b+8d 
R%+ Id 

Sr90+ Id 

n228+ 7d 

R"222+4d 

=c99 

%a 

NA pCim3 
NA pCim3 
NA pci/m3 
NA pci/m3 
NA pCim3 

I . I E - O ~  pci/m3 
NA . pCim3 
NA pCim3 
NA pci/m3 
NA pCim3 

C a X E F X E D n X I R  

m232+ 1od 
urn 

"m+2d 
"23S+ Id 

.NA 
NA 
NA 
NA 
NA 
NA 

12 rn3/day 
350 daysbear 

6 Year 
(see table below) 

NA pCim3 
NA pCim3 
NA p c i m 3  
NA pCim3 
NA pci/m3 
NA pci/m3 
NA , pCim3 
NA pci/m3 
NA pCim3 
NA -pCim3 

CDI CSF ILCR 
B 

ladionuclides (pCi1 (pCi1-I (unitless) 

%37+ Id 
Np237+ I d  

R%+8d 
Pu238 

Rn222+4d 

Tc99 

%32+ 1od 
b 4  

u238+2d 

R%28+ld 

Sr'M+ld 

ThPa+7d 

'PS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.8 E - 04 

1.9E- 11 
2.98-08 
3.96-08 
7.OE-09 
6.9E- 10 
7.7E- I2 
6.2E- 11 
8.3E- 12 
7 .8E- 08 
2.98-08 
1.1 E- 07 
2.68-08 . 
2.58-08 
2.48-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.2E- 15 

I ILCR Summation i 2.2E- 15 
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IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
AT0  
CS 

l ab le  C.111- 195 
Summary of Intake Quantitatioo (chemicals) Alternative 2 

Solid Waste Laod[ill with Federal Ownership: Off-Property Farmer (Child) 
Via Ingesliw of M u 1  Produds 

P -  CS X E F  X ED X FI X IR 
BW X A T  

Ingestion rate of meat 
Fraction ingested from contaminated sour= 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average lime for carcinogens (lifelime) 
Average lime for non-carcinogens (EDn x365) 
Concentration of chemicals in meal 

CbcmicaI Concentrations 

Compound Concatration Units 

Hcfcrcocer 

antimony 
arsenic 
beryllium 
uranium-total 
bcnzo(a)pyrenc 
carbazole 
aroclor - 1254 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
. NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.OE-08 

0.039 kg/day 
0.75 (llnitless) 
350 d a y s h a r  

6 Year 
6 Year 

2SSSO days 
2190 days 

1s kg 

Compound Concentration llnitr 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table C.111- 195 (continued) 
Summary o f  Risk Characterization (chemicals) 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion o f  Meat Products 

- ___ 
ILCR Calculation 

CDI CSF ILCR 
(mdkg - day) (mdkn - day I -  ’ :ompound f unitlessL Lmpound 

intimony 
irsenic 
xryllium 
iranium-total 
xnzo(a)pyrene 
:arbazole 
iroclor- 1254 
iroclor- 1260 
lieldrin 

I- HQ Calculation 
I CDI I ~7iEi-l- 

3.OE-04 
5.OE-03 

-11 3.OE-03 
NA 
NA 
NA 
NA 

NA 
. NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

I (mp/kR-day) I (mdkg-day) I funilk 
4.OE-M NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E- 

N 4  

I 
I HQ Summation = 1.2E-08 

,ntimony NA NA 
,rsenic 
wyilium 
iranium- total 
Rnzo(a)pyrene 
arbarole 
,roclor-1254 
#roclor- 1260 
lieldrin 

1BE+00 
43E+OO 

73E+00 
2.OE -02 
7.7E+00 
7.7E+00 

NA 

1bE+O1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table CIII-  196 
Summary of Intake and Risk Quantitatioa (radionuclides) Alternative 2 

Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Child) 
Via Ingestion of Meat Products 

- atate Equation - CfX EFX EDn X FI X IR 

IR Ingestion rate of meat 
FI 
EF Exposure frequency 
EDn Exposure duration 
Cf 

Fraction ingested from contaminated source 

Concentra[ion of radionuclides in meat 

"137+ Id 
NP'237+1d 
pu238 
R%+,d 

Rn?22+4d 

Tc99 

'Ihm 

R??B+ Id 

Sr90+ Id 

n228+7d 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 

'NA 

PP2+ 1M 
u234 

uzUI+zd 
u?3S + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.OE-06 
7.OE-06 
7.OE-06 

NA 
NA 
NA 
NA 
NA 
NA . 

0.039 kg/day 
0.75 (Unitless) 
350 dayslyear 

6 Year 

CDI CSF ILCR 
(pCi) (pci)-' (unitless) ladionuciides 

%37+ Id 
NP?37+ld 

R??26+6d 
R%+ Id 

sr90+ Id 

Th228+7d 

n232+ 1M 

u?3S + Id 

p u ,  

Rnrrr+4d 

TCw 

n m  

u234 

u?38+2d 
NA 
NA 
NA 
NA 

. NA 
NA 

NA 
NA 
MA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.3E-04 
4.38-04 
4.38-04 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.9E- 15 
6.9E- 15 
8.6E- 15 

NA 
NA 
NA ' 

NA 
NA 
NA 

I ILCR Summation - - 2.2E- 14 

C-111-2 84 
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Table C.111-197 

Summary of Intake Quantitalion (chemicals) Alternative 2 
Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Dairy Products 

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

CS X EFX ED X FI X I H  
BW X A T  

lniestion rate of dairy products 
Fraction ingested from eontaminatcd source 
Exposwe frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in animal products 

CLcmiral Concentratioma 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
knzo(a)pyrcoc 
carbazole 
aroclor- I254 
arodor-1260 
dieldrin 

N A  
N A  
NA 
NA 
N A  
N A  
N A  

_- Hefrrenccs 

0.9 I/day 
0.75 (llnilless) 
350 d a y s b a r  

6 Year 
6 Year 

23550 days 
2190 days 

IS kg . 

Compound Concentration Units 

N A  
N A  
N A  
N A  
N A  

' N A  
N A  
N A  
N A  
N A  
N A  
NA 
NA 
NA 
N A  

, 
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Table C.111- 197 (continued\ 
Summary of Risk Charactekation (Aemicals) 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

arsenie 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

I I HQ Summation = I.OE-06 

-- I ILCR Calculation 
I CDI  I CSF 1 ILCR 

:ompound 
inlimony NA NA 

I (mdkg-day)] (mdtR-dayl-' I (unitlessj 

irsenic 
Kryllium 
iranium - total 
~ m 0 (  a Jpyrene 
a r ba zole 

iroclor- 1260 
lieldrin 

 rocl lor- 1254 

7E-10 

l B E + 0 0  
43E+00 

7 3 E + 0 0  

7.7E+00 
7.7E+00 

NA 

2.OE-02 

lbE+Ol  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation = NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 
NA 
NA 
NA 
NA 
NA 
NA 
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ntake Esuation 

IR 
FI 
EF 
EDn 
CP 

Table C.111- 198 
Summary of Intake and Risk Quaatitation (radionuclides) Alternative 2 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

- - . Cp X EF X EDn X FI X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

Cs137+ld 
NP237+id 

R%2b+8d 
R%+Id 
RnZZ2+4d 
SrW+ Id 

m228+7d 

P"Wr 

Tc99 

%30 

NA p C i g  
NA pCi/kg 
NA p C i g  
NA pCi/kg 
NA pCi/kg 

ERR pCi/kg 
NA pCi/kg 
NA pCi/kg 
NA pCikg 
NA pCi/kg 

m232+ 1od 
u, 
Um+2d 
uXiS + ld 

NA 
NA 
NA 
NA 
NA 
NA 

0.9 Ilday 
0.75 (Unitless) 
350 daystyear 

6 Year 

NA pCi/kg 
2.58-05 p C i g  
2.58-05 p C i g  
2.58-05 p C i g  

NA pCi/kg 
NA pCi/kg 
NA p C i g  
NA p C i g  
NA p C i g  
NA pCi/kg 

CDI CSP ILCR 
tadionuclides (pCi) (pcil-' (unitless) 

137+ Id 
NpZ37+ Id 

R%6+8d 
pu, 

R"m+4d 

Tc99 

- k x l  
n232+ 1od 
uz34 

u2u1+2d 

R%+ld 

srW+ld 

%2S+7d 

U215+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.6E-02 
3.6E-02 
3.6E-02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.7E- 13 
5.7E- 13 

* 7.lk-13 
NA 
NA 
NA 
NA 
NA 
NA 

1.9E- 12 - I ILCR Summation - 

C-111-287 
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Table C.111-199 
Summary of Risk Characterization (cbemkrk) Ahernalive 2 

Solid Waste Landfill with Federal Ownership: Off-Propelty Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

Intake Epnatiom CS X E F X  ED X F1 X IR 
BW X A T  

IR 
FI 
E F  
EDn 
EDc 
BW 
ATc 
ATn 
cs 

lngcstion rate of fruits or vcgetablcs 
Fraction ingested from contaminated source 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average timc for urcinogcnr (lifelime) 
Average time for non-carcinogens (@Do x 365) 
Concentration 01 cbcmicalr in vcgclablcr 

Exposure frcqucnq 

Ckmical Comrentratiou 

Compound Concentration Unit5 

antimony 
arsenic 
beryllium 

.uranium - total 
bcnzo(a)pyrcoc 
carbazole 
aroclor- 1254 
aroflor-1260 
dieldrin 

N A  
N A  
N A  
NA 
N A  
N A  
N A  

Hefircnces 

0.1 kuday 
1 (Unidcss) 

350 dayr&ar 
6 Year 

' 6 Year 
15 kg 

25550 days 
2190 dayr . 

Concentration l ln ib  Compound 

NA 
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
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Table C.111- 199 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownersbip: Off- Property Farmer (Child) 

Via Ingestion of Vegetables and Fruits 

C D I  CSF 
mdkg-day) (mdkg-day)-l 

HQ Calculation 
I C D I  I R f D  I HQ 

:ompound 
intimony 
irsenic 
xryllium 
rranium-total 
;enzo(a)pyrene 
arbazole 
Iroclor- 1254 
Iroclor- 1260 
lieldrin 

I LCR 
( unitless 

I I HQ Summation = ~ 

- 
2.1E-05 

hmdkg-day) I (unitless; 
4.OE-04 NA 
3.OE-04 NA 
5.OE-03 NA 

3E-08 3.OE-03 2.1E-OS 
NA NA 
NA NA 
NA NA 
NA NA 

5.OE-OS NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 12.54 
aroclor- 1260 
dieldrin 

l.EE+OO 
43E+OO 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 

-09 NA 

16E+01 
NA 
NA . 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

'NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation = NA 
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cv 

Table CIII-200 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

'Solid Waste Landfill with Federal Ownership: Off- Property Fanner (Child) 
Via Ingestion of Vegetables and Fruits 

- - CvX EF X EDn X FI X IR 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

137+ Id 
NP237+ Id 
Pu.238 

Rn?22+4d 

Tc99 

F?a 

R%6+8d 
R%+ld 

Sr90+ Id 

7d ' 

NA 
NA 
NA 
NA 

. NA 
ERR 

NA 
NA 
NA 
NA 

%32+ lod 
u234 

u?38+2d 
'235 + Id 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
3.48-03 
3.48-03 
3.48-03 

NA 
NA 
NA 

' NA 
NA 
NA 

0.1 kgday 
1 (Unitless) 

350 daysfyear 
6 Year 

CDI CSF I LCR 
Radionuclides (pCi) (pcil-' (unitless) 

cs 137+ Id 
NP237+1d 
p"?38 

Rn222+4d 

Tc99 

%la 
%32+ 1od 
u?34 

u?38+2d 

R%?b+8d 
R??2E+ld 

Sr90+ Id 

7d 

UZ3S+ld . 
NA 
NA 
N A  
NA 

NA 
NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.2E-01 
7.2E-01 
7.2E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 

NA 
NA.  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E- 11 
1.2E-11 
1.4E- 11 

NA 
NA 
N A  
NA 
NA 
NA 

I 

3.7E-11 - [ILCR Summation - 

C-111-290 



Imtakc &mation 

IRa 
IRc 
C F  
EFa 
E Fc 
EDa 

. EDc 
BWa 
BWc 
A T  
ATa 
ATc 
CS 

Table C.111-201 
Summary of Inlate Quantitation (chemicals) Alternative 3 

Solid Waste Landfill with Federal Ownership: Expanded Trespasser 
Via Incideotal Ingestion of SoiVSediment 

= CS X E F a  X EDa X C F  X IRa + CS X E F c X  E D c X C F  X IRE 
BWa X ATa BWc X ATc 

Ingestion rate of soil (adult) 
Ingestion rate of soil (child) 
Conversion factor 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration (adult) 
Exposure duration (child) 
Body weight (adult) 
Body weight (child) 
Average time for carcinogens 
Average time for non-carcinogens (adult) 
Average time for non -carcinogens (child) 
Concentration of chemicals in soil 

C_Lem La1 Coot~mt~tiona 

Compouod Concentration 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyreoc 
car b a d e  
aroclor- 1254 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

-- References 

1.3E + 00 
NA 

4.OE-01 
4.3E + 00 
2.9E-01 
2.1E-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

12.5 mglday 
12.5 mglday 

1.00E-06 k%mg 
40 dayshear 

110 d a y s k a r  
32 Year 
12 Year 
70 kg 
43 kg 

25550 days 
11680 days 
4380 days 

(see table below) 

. Compoud 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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' Table C.111-201 (continued) 

2ornphnd 
mtimmy 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Expanded Trespasser 

Via Incidental Ingestion of  Soil/Sediment 

ILCR Calculation 
CDI CSF ILCR 

(rnp.kg-day) (rnp/lm-day)-' ( unit less) 
3.2E-08 NA . NA 

Compound 
mtimmy I 

irsenic 
>eryllurn 
iranium-total 
3enzo(a)pyrene 
:arbazole 
iroclor- 1254 
iroclor-1260 
lieldrm 

HQ Calculation 

(m&-day) (rngkR-day) (unitless) 
CDI RID 

1.4E-07 4.OE-04 3.6E-04 
NA 3.OE-04 NA 

4.38-08 5.OE-03 8.68-06 
4.68-07 3.OE-03 1.SE-04 

I 

I HQ Summation = 5.28-04 

1E-08 
3E-08 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-OS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

irsenic 
)eryllium 
iraniurn - total 
)enzo(a)pyrene 
:arbazole 
iroclor- 12% 
iroclor - 1260 
1 i e I d r m 

1.8E+00 
4.3E+00 

7.3E+00 

7.7E+00 
7.7E+00 

NA 

2.OE-02 

1.6E+OI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
4.lE-08 

S.lE-08 
1.OE- la 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- I 
I ILCR Summation = 9.2E-Of 
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cs 

Table CAI-202 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: Expanded Trespasser 
Via Incidental Ingestion of Soil/Sediment 

= CSX EFa X EDa XFI X IRa + CS X EFcX EDcX FI X IRc 

Ingestion rate of soil (adult) 
Ingestion rate of soil (child) 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure Duration 
Exposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

'%37+ld 
NP237+ Id 
P 9 3 8  

R"222+4d 

Tc, 

n 2 3 0  

R%26+0d 
R%28+ld 

Sr90+ Id 

Th228+7d 

NA 
4.OE-04 
2.OE-04 

NA 
NA 
NA 
NA 
NA 
NA 

l.lE-03 

pCi/mg 
pCi/mg 
pCi1mg 
pCi/mg 
pCi/mg 
pCi1mg 
pCi/mg 
pWmg 
pCi/mg 
pCi/mg 

%32+10d 

'235+ Id 
'238+2d 

u234 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.68-04 

NA 
2.4E-03 

NA 
NA 
NA 
NA 
NA 
NA 

12.5 mglday 
12.5 mg/day 

40 daydyear 
110 dayslyear 
32 Year 
12 Year 

1 (unitless) 
(see table below) 

pCi/mg 
pCi1mg 
pCi/mg 
pCi1mg 
pCi/mg 
pCi1mg 
pCi/mg . 
pCi/mg 
pCilmg 
pCi/mg 

CDI CSP ILCR 
Radionuclides (pCi) (pCi)-' (uni tlcss) 

%7+ld 
P237+ld 

"238 
R+Z26+M 
Ra2?8+ld 

Sr90+ld 
R"222+4d 

Tc, 

Th230 

u234 

Th228+7d 

Th232+10d 

'235+ld 
'238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.3E+01 
6.5E+00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA . 
NA 
NA 
NA 

3.7E+01 

8.5E+00 

7.7E+01 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
I.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.98-09 
1.4E-09 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

4.8E- 10 

1.4E- 10 

1.5E-09 

6.48-09 - I ILCR Summation - 

C-111-293 



SA 
SA 
AF  
A US 
CF 
E Fa 
E Fc 
EDa 
EQc 
UWa 
UWC 
A T  
ATa 
ATc 
CS 

Table C.111-203 ' 

Summary of M a t e  Qurntilalion (chemicals) Alternative 3 
Solid Waste Landfill with Federal Ownership: Expanded Trespasser 

Via Dermal Contact wah SoiVSediment 

= CS X @Fa X EDa X C F  XAUS XAFX.& + U X F c  X EDc X CF X ABS X AF  X SAC 
BWa X ATa BWc X ATc 

Surface area of exposed skin (adult) 
Surface area of exposed skin (child) 
Soil to skin adherence factor 
chemicals specific absorbtion factor (see lable below) 
Conversion factor 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration (adult) 
Exposure duration (child) 
Body weight (adult) 
Body weight (child) 
Average lime for carcinogens 
Average time for noo-carcinogens (adult) 
Average time for noo-carcinogens (child) 
Concentration of chemicals in soil 

Chemical Conccnlntianr 

Compound ABS Cooceolrali Units 

antimony 
arsenic 
beryllium 
uranium - to8al 
benzo(a)pyrcoc 
ca rbazolc 
aroclor- 1254 
aroclor - 1260 
dieldrin 

NA 
N A  
NA 
NA 
NA 
N A  
N A  

1.OE-02 
I.OE -03 
1 .OE -02 
1.OE-02 
3.OE-01 
3.OE-01 
6.OE - 02 
6.OE-02 
3.OE-01 

NA 
N A  
N A  
N A  
N A  
N A  
N A  

1.3@+00 
NA 

4.OE-Ol 
4.3@+00 
2.9E-01 
2.1E-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5750 cm2iday 
4200 cm2ida 

1 mglcm 1 
CLV 

I@-06 kglmg 
40 dayslycar 

110 dayslycar 
32 Year 
12 Year 
70 kg 
43 kg 

25550 days 
11680 days 
4380 days 

(see table below) 

Compound ABS Coocentrali llnilr 

N A  
NA 
N A  

. N A  
, N A  

N A  
N A  
N A  
NA 
N A  
N A  
N A  
NA 
N A  
NA 

N A  
N A  
NA 
N A  
NA 
NA 
N A  
N A  
NA 
N A  
NA 
N A  
NA 
NA 
N A  
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Table C.111-203 (continued) 

zoompound 
intimony 

2ompound 
intimony 
irsenic 
wryilium 
rranium - total 
wnzo(a)pyrene 
:a r bazole 
iralor- 1254 
iroelor-1260 
lieldrin 

ILCR Calculation 
CDI CSF ILCR 

(mplkg - day) (mdkg - day)-' (uNIless) 
1.2E-07 NA NA 

Summary of Risk Charactekation (c6emicals) 
Solid Waste Landfill with Federal Ownership: Expanded Trespasser 

Via Defmal Contact with SoiVSedime'nt 

HQ Calculation 
I CDI I RfD I HQ 1 (mdkg-day) I (mdkg-da;) I (unitless) 
I 5.1E-07 6.OE-OS 8.5E-03 

29E-04 NA 
5.OE-03 3.1E-OS 
1.SE-04 l.lE-02 

NA NA 
NA NA 
NA NA 
NA NA 

4 . X - 0 5  NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

I I HQ Summation = 2.OE - 02 

J 

irsenic 
myilium 
rranium-total 
wnzo(a)pyrene 
:arbazole 
woelor-1254 
iroclor - 1260 
lieldrin 

A 
3.7E-08 
3.9E-07 
8.OE-07 
58E-07 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

19E+00 
43E+00 

NA 
NA 

2.28-02 
l.OE+OI 
l.OE+OI 
18E+O1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

16E-07 

13E-08 

NA . 

I ILCR Summation = 1.7E-07 
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Table CAI-204 
Summary of Inlate Quantitatioa (chemicals) Alternllive 3 

Solid Waste Iandfill with Federal Orvocrship: Expanded Trespassei 
Via Inhalation of Partieulales 

IR 
ETa 
ETc 
EFa 
EFc 
EDa 
EDc 
BWa 
BWc 
AT 
ATa 
ATc 
CS 

P CS X @Fa X EDa X IR X ETa 
BWa X ATa 

Inhalation rate of gases 
Exposure time (adult) 
Exposure time (child) 
Exposure frequency (adult) 
Exposurc,frcqucng (cbild) 
Exposure duration (adult) 
Exposure duration (child) 
Body weight (adult) 
Body WCi8hl (child) 
Average time for carcinogens 
Average time for non-carcinogens (adult) 
Average time for non-carcinogens (child) 
Concentration of chemicals in particulate as modeled 

+ C S X E F c X E D c X I R X E T c  
BWc X ATc 

Cbcmiul ComccmIratiou 

CompoUDd Concentration Units 

’ antimony 
arsenic 
beryllium 
uraoium - total 
bcnzo(a)pyrenc 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Hefcrrnces 

2.78-09 
NA 

9 .a -10  
1.OE-08 
6.8E- 10 
4.9E- 10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m3mour 
1 bour/day 
2 bour/day 

40 d a y s e a r  
110 days/ycar 
32 Year 
12 Year 
70 kg 

25550 days 
11680 days 
4380 days 

(res table below) 

43 kg 

Compound Concentration Units 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N A‘ 

NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mumJ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
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Table C.111-204 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Expanded Trespasser 

Via Inhalation of Particulates 

Zompound . 
intimonv 
irsenic 
myilium 
iranium- total 
xnzo(a)pyreoe 
:a r ba zole 
iroclor- 1254 
iroclor- 1260 
lieldrin 

HQ Calculalion 
CDI RID HQ 

(mag-day) (mglkg-day) (unillessl 
3.4E-11 NA NA 

E-11 
E-IO 
E-I2 
E-12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

)enzo(a)pyrene 
arbazole 
iroclor - 1251 
iroclor - 1260 
lieldrin 16E+Ol NA 

3.IE-l l  I ILCR Summation = 
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Table C.111-205 
Summary of Intake and Risk Quaotitation (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: Expanded Trespasser 
Via Inbalation of Gases and Particulates 

Intake a u a l i o n  = C A X  EFaX EDaX IR X ETa + C A X  EFc EDcX IR X ETc 

IR 
EFa 
EFc 
EDa 
EDc 
ETa 
ETc 
CA 

Inhalation rate of gases 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration 
Exposure duration 
Exposure time (adult) 
Exposure time (child) 
Concentration of radionuclides in air 

NA 
9.48-07 
4.7E - 07 

NA 
NA 
NA 
NA 
NA 
NA 

2.68-06 

p ~ i / m ’  
pCi/m’ 
pcim’ 
pcim’ 
pcim’ 
pCim3 
pcim’ 
pcim’ 
p ~ i i m ’  
pcim’ 

m232+ Iod 
“234 

“238+2d 
“?35+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.1E-07 

NA 
5.6E-06 

NA 
NA 
NA 
NA 
NA 
NA 

0.83 m’hour 
40 daystyear 

110 daystyear 
32 Year’ 
12 Year 
1 hour/day 
2 houdday 

(see table below) 

pcim’ 
p~ i /m ’  
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’  
pcim’  
pcim’ 

CDI CSF ILCR 
Radioouclidcs (uCi) (pCi)-‘ (unitless) 

137+ Id 
Np237i id 

Ra226+8d 
R%+ld 

4 3 8  

Rn222+4d 

TCw 

- 4 3 0  
-4!32+ 1od 
“234 

Ups+% 

SrgO+ld 

%+ 7d 

‘235+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.OE-03 
15E-03 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

8.68-03 

2.OE-03 

1.8E-02 

1.9E- 11 
2.98-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
‘8.3E- 12 
7.8 E- 08 
2.9E-08 
l.lE-07 

2.5E- 08 
2.4E - OS 
2.68-08 

NA 
NA 
NA 
NA 
NA 
N A 

NA 
8.8E- 11 
5.9E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

25E- 10 

5.1E-11 

4.3E- 10 

8.8E- 10 - 1 ILCR Summation - 

C-III-298 . 
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Table C.111-206 

Summary of Risk Quaotitation (radionuclides) Alternative 3 
Solid Waste Landfill with Federal Ownership: Expanded Trespasser 

Via External Radiation 

Exposure Equation = [CRXEFaXEDaXET,aX(t-SHo)~+(CRXEFcXEDcXET,X(l-SH,)~ 

EFa 
EFc 
EDa Exposure duration (adult) 
EDc Exposure duration (child) 
EToa 
ET, 
SHO Shield factor outdoors 
CR Radionuclide specific concentrations 

Fraction of year spent exposured (adult) 
Fraction of year spent exposured (child) 

Fraction of day spent outdoors (adult) 
Fraction of day spept outdoors (child) 

&137+ Id 
NP237+ld 
puna 

Rnm+4d 

Tc99 

-%3a 

R%+8d 
R h + l d  

sr90+ Id 

%2S+ 7d 

NA P W  
4.OE-01 pCig 
2.OE-01 pCi/g 

NA pCi/g 
NA P C a  
NA PCdf3 
NA PCiS 
NA P W  
NA P W 3  

l.lE+00 pCig  

-rhZ32+ 1od 
uz34 

Um+2d 
U235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

0.11 (unitless) 
0.3 (unitless) 
32 Year 
12 Year 

0.04 (unitless) 
0.08 (unitless) 
NA (unitless) 

(see table below) 

NA pCi/g 
2.6E-01 pCi/g 

NA p c i g  
2.4E+00 pCig 

NA pCi/g 
NA P W  
NA PCi/P 
NA PCiP 
NA PCii3 
NA P W  

CDI CSP ILCR 
kdionuclides [year pCi/g) (dpCi-year)-' (unitless) 

%7+ Id 
'p?37+ Id 
?U?38 

'"222+4d 

TCW 

h230 
%32+ 1od 
J234 

J?38+2d 

'%6+8d 
'%+Id 

jr90+ld 

hps+7d 

'235+ ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.7E-01 
8.6E-02 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

. ~ . ~ E - o I  

l.lE-01 

l.OE+OO 

2.OE-06 
4.38-07 
2.8E-11 ' 

6.OE-06 
2.98-06 
5.9E-06 

6.OE- 13 
5.68-06 
5.4E- 11 
8.5E-06 

I 3.OE- 11 
2.48-07 

NA 

~ . I E - o ~  
NA 
NA 
NA 
NA 
NA 
NA 

. .  

NA 
7.48-08 
2.4E- 12 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

3 NA 

2.6E- 11 

3.3E- 12 

5.28-08 

I ILCR Summation 1.3E-07 

C-III-299 



cs x EF X ED X IR 
BW X A T  

IR 
EF 
EDn 
EDc 
BW 
ATc 
AT0 
CS 

logescion rav of groundwrlcr (RAOS 1909) 
Eapaure frequency 
Expaure duracion lor noo-cardnogem 
E a p u r c  duration for carcinogens 
Body welgbt 
Average lime for urchogcnr'(l~ccimc) 
Avcrige time for non-archo&ens (@Do a 36s) 
Concentration of chcmlulr la groundwvr 

antimony 
ancnic 
beryllium 
uranium-total 
bcnm(a)pyrenc 
urbazolc 
8rdor-1254 
ardor -  1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

2 uday 
350 d i p / p r  
70 Y u r  
70 Year 
70 kg 

25550 d r p  
25550 d i p  

Compoud concenlration ' iu 

N A  mdl 
N A  m d l  
N A  m d l  

6.WE-04 =dl 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
NA 

Compoud concentraI&n uniu 

N A  mdl 
N A  mdl 
N A  mdl 
N A  mdl 
N A  mdl 
N A  m d l  
NA mdl 

N A  =dl 
N A  mdl 
N A  mdl 
N A  msn 
N A  m d l  
N A  mdl 

mdl 

N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
NA 
N A  
NA 
N A  
N A  
N A  

P A  N A  mdl 

N A  



___________ ___ __ .. .. ~. 

Table C.111-206 (continued) 

ILCR Calculation 
CDI CSF I K R  

(mag-day)  (mfig-by)-' ( UniIle.SS] 

r(A NA NA 

Sommary of RLk Charr(crhariom chomlala) 

Via Drinking Water Ingcation 
Solid WUIC Landfill with Federal Ownenhip: Of I -Properly Farmer (Adult) 

ILCR Calculation 
CDI CSF I K R  

(mag-day)  (mfig-by)-' ( UniIle.SS] 

r(A NA NA antimony 
arsenic 
beryllium 
uranium-told 

carbazole 
aroclor - 1254 
aroclor - 1260 
dieldrin 

bemo(s)pyrcoe 

HQCalculation 
CDI RfD HQ 

Compound [mglkr-day) (mflg-dny) (unitless 
4.OOE-04 NA 

9E-OS 

3.00E-04 NA 
S.OOE-Ct3 NA 
3.00E-03 6.30E-03 

NA NA 
NA NA 
NA NA 
NA NA 
S.00E-05 NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

antimony 
arsenic 
kry(lium 
uranium-told 
bemo(a)pyrcoc 
carkzdc 
aroclor - 1254 
a r d o r  - 1260 

A 1.75E+00 NA 
A 430E+00 NA 

I r - 0 5  

NA 730E+00 NA NA 
2.00E102 NA 
7.70E+00 NA 
7.70E+00 NA 

I dieldrin 160E+Ol NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I ILCP Summatiom - NA 

I 
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take E4aatioa 

IR 
EF 
EDU 
Fl 
car 

Table Cm-207 
Summary of Intake and Risk Quantitatkm (radionudider) Altem8tivc 3 

Solid Waste Landfill with Federal Owmenhip: Ofi-pIOpertp Fanner (Adult) 
Via Inptioa of Drinking Water 

a X EF X EDn X FI X 1R 

Ingestion rate of groundwater (RAGS. 1989) 

Exposure duration 
F a t i d  intake for radioauclidu 
CoDccntration of radimuclidu in groundaratcr 

Exposure frequency 
2vday ' 

1 (Uuiclur) 

350 d a w  
70 Year 

(see cable beloar) 

NA pCd 
LlE-01 pCd 
l.lE-02 pCd 
UE-01 pCd 

NA 61 

%2+ 1M 
"234 

.U?3S+ld 
Um+m 

NA 
NA NA pCd 
NA NA pCd 
NA NA pCd 
NA NA pCid 
NA NA pCd 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.OE+O4 
5.4E+OZ 
l.lE+W 

NA 
NA 
NA 
NA 
NA 
NA 

U E -  11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.E- 12 
3AE- 11 
13E- 12 
ME- 11 
13E- 11 
1 . E -  10 
1.6E- 11 
1.6E-11 
tOE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E-07 
8.68-09 
=E-07 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation - - 4.OE-07 

I 

.0 

C-111-302 
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Table C.III-uu) 
Summary of Intake QuMII~.~IoII (chcmkaln) Allernltlve 3 

Solid W a c  landfill with Federal ORnerahip: Off-Properly Farmer (Add)  
Via Dermal C o d d  wbUc Batbhg 

D A  
EF 
ED0 
EDc 
BW 
ATc 
ATn 
SA 

P A X  E F X  ED XS.4 
BW X A T  

Dermal abrorbcd dose 
E.posurc bcqucncy 
Expoaurc durrlbn Lor non-arcloogem 
Exposure duratlon Lor arcloogens 
Body weight 

Avcragc lime for non-urdnogens (ED0 I 365) 
Skin rurbcc area avnilablc for c4nt~cI 

Avcragc I h C  for a l C h O & C M  ( I & I h C )  

antimony 
arsenic 
beryllium 
uranium - toul 
benw(.)pyrc= 
urbazolc 
a r d o r -  I254 
a r d o r -  1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  mdcml-dai 
N A  mglcm2-day 
N A  mdcm’-day 

1.73E-10 mdcm’-day 
N A  mdcml-day 
N A  m g d - d a y  
N A  mdcm2-day 
N A  mglcm2-day 
N A  mUcm’-day 
N A  mglCm’-day 
N A  mglcm’-day 
N A  mdcm’-day 
N A  mdcm’-dsy 

N A  mdcmZ-day 
N A  mg/cm’-day 

N A  mdcm’-day 

-V mg/cm’-day 
310 daysl)rar 
10 Year 
70 Ycrr 
70 kg 

25550 days 
25550 days 
uooo cm2 

Compound D A  u n i r  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Tablc CIII-UUI (coatinucd) 
Summany of Risk CLrulcraation cbmkdr )  

Via Dcrmal Conlu l  wbilc Batbing 
Solid W u t c  landfill with Pcdcrd Ownership: Of I -Property Farmer (Adult) 

I HQClkulrIion 
I CDI I RID 1 HO 

Compound 
antimony 6.oOE-05 NA 

I (m&r-day) I (m&-dayl I (unilleaa' 

8lXCdC 

beryllium 
uranium - told E -08 

carbazole 
broclor- I254 
woelor- 1260 
dieldrin 

bclrro(a)pyrcoc 

< 

ZBJE-04 
J.oOE-OO 
1.5OE-04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.SOE -05 

NA 
NA 

NA 
NA 
NA 
NA 
NA I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.62E-04 

I 
I HQ Sunmation = 9.628-04 

I IWR Cllculrtion 
I CDI I IWR 

antimony 
r n e k  
beryllium , 

uranium-told 
benzo(a)pyrenc 
urbazde 
mroclor- 1254 
mroclor- 1260 
dieldrin 

E-08 

I 

NA 
I90E +oO 
430E+oO 

NA 
NA 
2.228-02 
I.Q)E+OI 
i.OOE+OI 
1.78E+OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



IR 
EF 
EDn 
E D c  
BW 
ATe 
ATn 
cs 

X EF X ED X B  
BW X A T  

Inhalation n1C of gases (RAGS 1989) 
expolwe frqucnsy 
Expolwe duration for oon-arclnogcm’ 
@xposurc duration for arclnogens 
Body welgbt 
Average Umc for urdnogclu (IuCIhBc) 
Average time for non-arcbogens (ED0 I 365) 
Concentration of chcmialr in roil . 

C L c ~ i u l  Comccmlnliou 

antimony 
arsenic 
beryUium 
uranium - I0c.l 
benm(a)pyeu 
a r b m l c  
ardor-12S4 
ardor-1260 
dicldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

Rcferencet 

7.2E-11 
N A  

2.6E- 11 
2.7E- IO 
I.9E- 11 
1.3E- 11 

N A  
N A  
N A  
N A  
N A  ~ 

N A  
N A  
N A  
N A  
N A  

20 m’lday 
350 days/pr 
70 Y u r  
70 Y u r  
70 kb 

USSO day 
USSO d a p  

(sw hblc below) 

Concentration - C o m p o u d  - __ __._ - 
N A  NA 
N A  N A  
N A  N A  
N A  N A  
N A  N A  
N A  N A  
N A  N A  
N A  N A  
N A  N A  
N A  N A  
N A  N A  
N A  N A  
N A  N A  
N A  N A  
N A  N A  



__________ ___- - -_ Table C.III-209 (continued) 
Summary of Risk Chuutcrization (cbemiuh) 

Solid WUIC Landfill witb Federal Ownenhip: Off-Propcfiy Farmer (Adult) 
Via lobalation of Pafikulalcr 

I HQ Calculrlioa 
I CDI 

~~ 

)mpound 
llimooy 
S C n L  

:Miurn 
,raiurn - totd 
:Ipo(r)pyrcoc 
rbrzole 
.oclor-1254 
ador-1260 
cldrin 
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Table CIXX-210 
Summary of Intake and Rkk Quantitation (radionuclides) Alternative 3 

Via fnhalatioo of Gases and Particulates 
I Solid Waste Landfill with Federal Oaoership: Off-Rope* Farmer (Adult) 

IR 
EF 
EDn 
ca 

lahalation rate ol gapes (RAGS. 1989) 
Exposure frequency . 
Exposure duration 
Concentration of radionuclides in air 

CaX EF X EDn X IR 

cs137+ld 
Nh37+ Id 

R%+8d 
R%28+ ld 

Sr90+ Id 

%+ ld 

pups 

R%+4d 

TC99 

Thpo 

NA 
2.68-08 
l.3E-08 

NA 
NA 
NA 
NA 
NA 
NA 

7.28-08 

pci '  
pc i3  
6 i m 3  
p ~ i i r n ~  
p ~ i m ~  
p C i 3  
p C i 3  
pcim3 
@im3 
w i m 3  

%32+ lod 
u?34 

UPd+M 
U?35+ld 

NA 
NA 
NA 
NA 

NA 
NA. 

20 rn3/day 
3SO d a w  
70 Year 

(see table below) 

NA 
1.X-08 

NA 
1SE-07 

NA 
NA 
NA 
NA 
NA 
NA 

% T ? + l d  
NPPl+ ld  
nL, 
RaPs+M 

R"m+cd 

Tcpg 

-%ill 

%2+ lod 
Urn 
'-+Id 
Um+m 

R%Z8+ld 

'l90+ Id 

%+ 7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.2E-02 
63E-03 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

3SE-02 . 

8.1E-03 

7.48-02 

1.9E- 11 
2.98-08 
3.98-08 
7.OE-09 
6.9E- IO 
7.7E- 12 
6.2E-11 
8.3E- 12 
7.8E-08 
298-08 
1.1E-07 
L6E-08 
2JE-08 
248-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.6E- 10 
L4E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.OE-09 

L1E- 10 

1BE-09 

I ILCR Summation = 3.68-09 

C-111-307 
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i . >  Summary of lntoLc Qumtitatim (chemical.) Altchative 3 
9 Table C.111-21 I 

Solid Waste bodf i l l  witb Federal Ownership: Off-Propcr(y Farmer (Adult) 
Via lngdim of M u 1  Produdr 

i 
-: . .. 

IR  
FI 
EF 
EDn 
EDc 
BW 
ATc 
AT0 
CS . 

CS X EF X @D X F l u  
BW X A T  

IogcrUoo rate of meal 
Fractloo &gerted from conbmhakd source 

fipoourc duration for oon-urcbogem 
Exposure duraUon br u r ~ o g e n s  
Body might 
Average t b c  for urcbogecnr ( 1 h b C )  

Average time for noo-urcbopns (@Do 1365) 
Concentration of ehcmlals h meal 

Exposure frequency 

8OhOOy 
arsenic 
beryllium 
uranium-(obl 
bcnm(a)pFe= 
urbazdc 
ardor-  1254 
a r d o r -  1260 
dicldrb 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.101 kdday 
0.75 (IloiOcrr) 
350 dap/)rar 
70 Year 
10 Year 
.70 kg 

25550 d a p  
25550 d a p  

compound (looccnuatioa Uniu 

N A  m&6 
N A  m f l s  N A  

N A  m&6 
N A  

N A  m a s  N A  

N A  m 0 6  
N A  

N A  = P I  N A  

N A  m 0 6  
N A  

N A  m f l s  
N A  m f l 6  
N A  m f l s  
N A  =os 
N A  =os 
N A  m f l s  
N A  m f l s  

' N A  . 
. N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  m f l 6  



- ____ -__ __ - -. ___ 
Table C.11 I - 2 1 1 (continued\ 

Summary of RirL Chractckation (&cmicalr) 
Solid Waste hndfiil with Federal Owncnbip: Off-Propeaty Farmer (Adult) 

Via Ingestion of Meat Product8 

Compound 
Botimony 
Brreaic 
beryllium 
uranium-cold 

:arbazde 
Iroclor-1254' 
iroclor- 1260 
1 icldrin 

bemo(a)pyrtnc 

._---.-I 

9%-I2 4.OE-04 2.4E-0 

8.3E - 1 
2.4E-0 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.OE-04 
S.OE -03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

5.OE-05 

NA 

I 
[ HQ Summation = 2.4E-06 

hmpound-- .  - 
antimony 
arrenk 
beq4lium 
uranium - cold 
benzo(a)pycnt 
carbazole 
aroclor - I254 
a r d o r  - 1260 
dieldrin 

CSP I ILCR 

IBE+00 
43E+00 

7JE+00 
2.OE-02 
7.7E+00 
7.7E+00 
IbE+OI 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
18E-I 

3.4E-ll 
1.7E-1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 

I 
[ ILCR Sorratiom = 3.6E-10 
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otakc auatioo 

IR 
FI 
EF 
EDa 
Cf 

Table Cm-212 
Summary of Intake and Risk Quadtation (radionadides) Alternative 3 

Solid Waste Landfill with Federal Ownership: Off-Pmperty Farmer (Adult) 
Via Ingtstioo of Meat Products 

' 

El C f X E F X E D u X F l X I R  . 

Ingestion rate of mea 
Fractioll ingested from contaminated source 

Exposure duration 
Coocentration of radionuclides in meat 

Exposure freqliency 

Id 
N%7+ Id 
pups 
R%26+8d 

Rnpt+*d 

Tc99 

Thpo 

R%24+ Id 

Id 

%a+ 7d 

%+ 1fn 
urn 
u?S+Id 
uzs+2A 

NA 
NA 
NA 
NA 
NA 
NA 

0.101 kgday 
0.7s (Unitless) 
3SO &@year 
70 Year 

cS U7+ Id 
N%7+Id 

R%b+8d 
RLPS 

ROp2+4d 

Tc99 

% 
%+ 1M 
u234 

U23a+M 

R%+ Id 

"9fh Id 

%+ 7d 

Id 

NA 
NA 
NA 
NA 

. NA 
NA 

NA 
2OE-04 
9.OE-07 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.2E-OS 

3.9E+00 

43E+00 
2OE-01 

NA 
NA 
NA 
NA 
NA 
NA 

D E -  11 
22E- 10 
22E- 10 
7.8E- 10 
1.OE- 10 
1.E- 12 
3.6E- 11 
13E- 12 
SJE- 11 
13E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
LOE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.4E- 14 
2OE- 16 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
9.4E- 16 

63E- 11 
33E- 12 
83E-11 

NA 
NA 
NA 
NA 
NA 
NA 

LILCR Summation = 1SE-10 

\ 

C-111-3 10 



9 
3 
G 
c 
L 

C 
C e 
4 

. L  

Imhkc Ihutio. I CS X E F X  ED X F1 X m  
B W X A T  

IR 
FI 
EF 
ED0 
@De 
BW 
ATe 
ATn 
CS 

Ingcslion rak of dalry products 
Fraction Ingested from contaminated source 

Exposurc duntion for non-urcioogcm 
Exposure duration for urclnogcnr 
Body weight 
Average time for carcinogens (lifctimc) 
Average time for no.-urcioogens (ED0 x 365) 
Concentration of chemicals in anlmal products 

Expurc  frequency 

C h i l l  Comcemtntbu 

Compound Concentration 

antimony 
arsenic 
beryllium 
uranium-total 
knzo(a)pyrew 
urbamlc 
ardor-12S4 
ardor-1260 
dieldrin 

N A  
N A  
N A  
NA 
NA 

N A  
. N A  

References 

9.lE-10 
N A  

3.68-12 
2.SE -'OS 
1.4E-08 
2.6E- 11 

NA 
N A  
N A  
N A  
NA 
NA 
N A  

N A  
N A  

N A  . 

0.4 Uday 
0.75 (Unidesr) 
350 dayr/year 
70 Ycar 
70 Ycar 
70 kg 

ZSSSO dayr 
ZSSSO d a p  

N A  
N A  
N A  

' N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

d: 



_ _  . _--. . . -- - -  __-___-- 
Table Clll -213 (cootinucd) 

Summary of Riak Characterization (cbcmiulr) 
Solid Wutc bodfi l l  with Fcdcral Owocnbip: Off-PropCw Farmer (Adult) 

Via logcrtioa of Dairy Pioducln 

- 

I HQ Cakulation 
I CDI 

rrcnk 
mytlium 
iranium-told 
anzo(a)pyrenc 
nrbazde 
roclor-1254 
roclor - 1260 
lieldrin 

3.OE-04 
S.OE-O) 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

NA 
3.OE-11 
3.4E-0! 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I I HQ Somnulion =--. 3.4E-0 

I ILCR Calculation 
I CDI 1 CSP 

rrenic 
aryllium 
iranium - total 
onzo(a)pyrcnt 
arbazdc 
roclor - 1254 

1.SE-I4 
I .OE -07 
J.9E-11 
I.IE-I3 c 

roclor-1260 
lkldrin 

lBE+M) 
43E+00 

7 3 E + 0 0  
2.OE-02 
7.7E+00 
7.7E+00 
lbE+Ol  

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
6.4E-14 

43E-IO 
2.2E - IS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table CIU-214 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Fcderd Ownership: Off-Rope- Farmer (Adult) 
Via Ingestion of Dairy Produc~l 

IR 
Fl 
EF 
EDa 
CP 

CpX EF X EDnX Fl X IR - - 

Ingesdoa rate of dauy products 
Fraction ingested from contaminated source 
kposurc frequency 
Expure duration, 
Coaccntration of radionuclides in animal products 

NA 
9.88-09 
9.Z-11 

NA 
NA 

ERR 
NA 
NA 
NA 

3.28-08 

%+ 101 
u, 
um+Y 
‘ZU+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.68-03 
4.OE-04 
838-03 

NA 
NA 
NA 
NA 
NA 
NA 

0.4 Vday 
0.7s (Unitless) 
3SO daysbear 
70 Year 

ILCR 
tadioaoclider (pCi) (pCa 7; [anitleu\ 

CDI 

%37+ Id NA L8E- 11 NA 
Nh37+Id 7.2E-05 22E- 10 1.68- 14 

7.lE-07 22E- 10 1.6E- 16 
NA 7.8E-10 NA 

R%8+ld NA LOE- 10 NA 
b 2 + ,  NA 1.x- 12 NA 
Sr90+ Id NA 3.6E- 11 NA 
Tc99 NA 13E- 12 NA 
%28+ 76 NA 55E-11 NA 

NA 1.7E- 10 NA 

RLas 
Raz?ci+8d 

2.48-04 138- 11 3.18- 15 

u, 5.6E+01 1.6E- 11 8.9E- 10 

um+m 6.IE+01 LOE- 11 12E-09 

%la 
%+ 101 

UPS+lb  29E+00 1.6E- 11 4.7E- 11 

NA NA NA NA 
NA NA NA NA 
NA NA NA ~ NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

1 ILCR Sammrtioa = 22E-09 

C-111-3 13 



Table C.111-215 
Summary of haate Qumtilatioo (chcmkah) Allernath 3 

Solid W a c  L.odfiU wlrh Federal Ownerlip: Off-Property Farmer (Adult) 
Via l a g e d m  of Vcghbl tr  md P N ~  

IR 
FI 
E F  
EDn 
EDc 
BW 
ATc 
ATn 
CS 

C S X E F X E  DXPIXJ- R 
BW X A T  

lopscion rate of fruits or vegehblcs 
Fnction hgcskd from coohmtnrtcd source 

Exposure duration for non-ardoogcllr 
Exposurc dunllon for archogcns 
Body weight 
Avcrage timc for archogens ( l i fcbc)  
Average timc for non-arclnogcns (@Do I 36s) 
Concentration of chcmials h vcgchblcs 

Exporwc frcqucncy 

CLcriul co.cC.tr8tbu 

Compound Concentration 

. antimony 1.OE -07 mdlrr 

4.3E-00 msns 
uranium-to(.l 3.4E-03 mdlrb 
bcozo( *)pyre= 1.8E-00 m S n i  
w r ba udo l.3P.-00 m f l r  
a r d o r -  1254 NA mdlrg 

NA NA - 0 s  
NA NA - 0 8  

NA NA mons 
NA NA - 0 s  

. NA NA mdlir 

NA mdlrr . arsenic 
‘ hcryllium 

a r d o r  - 1260 NA mdlr6 
dicldrin NA mdlr6 

NA NA - 0 6  

NA NA m g 6  

Rcfcrcnces 

\ 

0.122 kdday 
1 (UOWCU) 

350 daya/)rar 
70 Ycar 
70 Ycar 
70 kg 

25550 daya 
2SSSO day 

Compound Concentration Uniu 

NA NA - 0 s  
NA NA m@r 
NA 1 NA mdk6 
NA NA m L a  
NA NA m 0 8  
NA NA m f i r  
NA NA m@r 
NA . NA m o r  

NA m 0 8  
NA m 0 r  

NA NA m o l  
NA NA m o r  

NA NA m 0 s  
NA NA m 0 r  

NA 
NA 

NA NA 



~ __ .... - - 
Table C.111-215 (continued) 

Summary of Risk Characterization (chemicalr) 
Solid Wutc landfill with Federal Owncnhip: Off-Property F8rrncr (Adult) 

Via Ingestion of Vcgctablcr and Fruitr 

I HQ Calculation 
I CDI I RfD I HQ 

Compound I Imgke-dav) 1 Imdkg-doaJ (unitlcss 
Bntimony I l.7E-10 4.OE-04 43E-0i 
arsenic 
beryllium 
uranium-total 
bcmo(r)pyrenc 
arbazole 
iroclor- 1254 
iroclor-1260 
licldrin 

3.OELO.t 
5.OE-m 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
1.4E-Of 
l.9E -03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IrsCnic 
xryllium 
trrnium-total 
xnro(r)pyTellc 
rrbazols 
iroclor - 1254 
iroclor - 1260 
lieldrin 

E-I1 
E-06 
E-11 
E-11 

lSE+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
16E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
3.1E-lr 

23E-11 
4.4E-1: 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I -- I HQ Smmmation = 1.9E-03 



”., 
FEMP-OU02-6 FINAL 
March 1, 1995 

I 

I 
! 

Table Cm-216 
Summary of Intake and Risk Quantitatioo (radiooudides) Alternative 3 

Solid Waste Landfill with Federal Ownenhip: Off-Rope- Fanner (Adult) 
Via Ingestion of Vegetables and Fruits 

i 
‘ Intake Equation CVX EFX EDn X Fl X IR 

IR 
Fl 

EDn Gposure duracion 
cv 

Ingestion rate of fruits or wgetables 
Fraction ingested from contaminated SOW 

EF Gposure frequcacy 

Concentration of radionuclides in wgetabl~ 

%+ 1u 
u n 4  
%S+ ld 
U m + m  

NA 
NA 
NA 

’ NA 
NA 
NA 

0.122 kglday 

m YCW 

1 (Unitleu) 
3sa dap/year 

NA L8E- 11 NA 

‘m+ Id 3.88-02 22E- 10 83E- 12 
%E NA 7.8E- 10 NA 
k 6 + 8 d  NA 1.OE- 10 NA 
R%8+ Id NA 1.7E- 12 NA 
RnpZ+4d NA 3.6E- 11 NA 
Sr90+ Id NA 13E- 12 NA 

NA SJE- 11 NA 
%28+ 7d L4E-01 13E- 11 3.1E- 12 

NA 1.E- 10 NA 
%32+ l(ld 3.1E+03 1.6E-11 4.9E-08 
ugc 1.6E+02 1.6E- 11 L6E-09 

3.48+03 LOE- 11 6.E-08 ‘?35+ld 

u?38+?d NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA . NA NA NA 

%37+ Id 7.68-02 22E- 10 1.7E- I? 

%9 

1 ILCR Summation = 1.2E-07 

C-111-3 16 
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Table C.111-217 

Summary of Intake Qumlilatim (chcmicds) Alteroathre 3 
Solid W a d e  hndf i l l  with Federal Owncrrbip: Off-Propcrty Farmer ( a i l d )  

VL. Drbkln8 Water L8dloll 

IR 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

CS XEFX ED X IR 
BW X AT 

Ingestion rak of groundwrtcr (RAGS 1989) 
Exposure frequency 
exposure duration for non-arcbogem 
Exposvrc duration for carcinogens 
Body weight 
Average llmc for arcbogcw (lifelime) 
Average lime for non-archogens (ED0 I 365) 
Concentration of chemicals b grounduntcr 

Compound Concentration W 

antlmony 
arscnlc 
bcryilium 
uranium-tohl 

- bcnzo(a)pyrcnc 
carbazole 
ardor-1254 
ardor-1260 
dieldrin 

NA 
NA 
NA ' 
NA 
NA 
NA 
NA 

Re fe re ncci 

N A  
N A  
NA 

6.90E-0) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I uday 
350 dayslpr 

6 Year 
6 Year 

15 kg 
25550 days 

2190 days 

Concenualion Lhlu 

N A  m d  
mdl  

NA mdl 
N A  m d l  

mdl 
N A  mdl 
N A  mdl 
N A  mdl 
NA mdl 
NA m d l  

mdl 
N A  mdl 

mdl  
N A  mdl 

mdl  

compound 

N A  
N A  
N A  
NA 
N A  
N A  
NA 
NA 
NA 
NA 
N A  
N A  . 
NA 
N A  
N A  

N A  

N A  

N A  

NA 

N A  



__--_L_-. - 
Table C.111-217 (continued) -_ 

~ 

Compound 
mtimooy 
1ncnic 
beryllium 
uranium - told 
b e I l Z O ( 8 ) ~ c ~  
carbazde 
a r d o r -  1254 
aroclor-1260 
dieldrin 

Summary of RLk Cbrrle&rtiom (chcmkrla) 
Solid Wmlt L.odfill with Pederd Ownenhip: Off-Property Farmer (Child) 

Via Drinking Water lngertioo 

r ILCR Calculalion I ILCR 7- I CDI 

3.00E-04 NA 1 
IE-05 3.00E-03 1.478-02 

5.00E-Q) NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA . 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

5.00E-05 NA . 

NA ' NA 

I 
I .47E-0 I HQ Smmution = ~-~ 

8 n C l l k  

beryllium 
uranium-told 
beloo(.)pyc= 
ea rbazolc 
aroclor- 1254 
rroclor-I260 I dieldrin 

E-06 

1.75E+00 
430E+00 

730E+00 
2.00E-02 
7.70E+00 
7.70E+00 
1 bOE +01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA * 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Intake Ehuatioo 

1R 
EF 
EDn 
FI 
cw 

Table CIII-218 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Drinking Water 

Cw X EFX EDn X FIX IR 

Iogcslioo rate of groundwater (RAGS, 1989) 

Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

Exposure frequency 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

p C i  
p C i  
PCii 
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
pCii 

%32+ l(ld 

urn 

um+M . 
'ZS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
Z.1E-01 
1.1E-02 
238-01 

NA 
NA 
NA 
NA 
NA 
NA 

1 Yday 
3SO daysbear 

6 Year 
1 (Unitlessj 

(see table below) 

I %37+id  1 Nk37+ Id 

I R%+8d 
pupe 

Rnp2+4d 

TCPP 

- b 4 l  
%2+ 1M 
u, 
'tlS+ld 
U m + m  

id 

Sr90+ld 

%+ 7d 

NA 
NA , 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

4.48+02 
23E+Ol 
4.8E+O2 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7:8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E-12 
5JE- 11 
13E- 11 
1.E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA . 

7.1E-09 
3.7E- 10 
9.7E-09 

NA 
NA 
NA 
NA 
NA 
N A .  ' 

I 

I ILCR Summation = 1.X-08 

C-111-3 19 



DA 
EP 
@Do 
@Dc 
BW 
ATc 
ATn 
SA 

Dermal absorbed dose 
Erporurc bcqucncy 
Erporuroduralbm lor non-arclnogem 
Erporurc duntion for urrhogcar 
Body wcigbt 
Average l b c  for urclnogcns (I&Unc) 

Skin surface arca available for wnuc l  
Average limc for nOll-CSlrhOgCmS (EDn X365) 

Cberiul Comamtntbu 

Compound 

anlimony , 
arsenic 
beryllium 
uranlum-totd 
beozo(a)pyle= 
carbazole 
a r d o r -  I254 
a r d o r -  1260 
dicldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

- 
BW X AT 

a v  mdcm’-day 
350 dayswr 

6 Ycar 
6 Ycar 

Is kg 
25550 dayl 

2190 days 
LIMO cm’ 

DA Llniu Compoun - 
NA mglcm’-day 
NA mg/cm’-day 

NA 

NA mdcm’-day 
NA 

NA mg/cm’-day 
NA 
NA 

NA mg/cml-day 
NA mdcml-day 

NA 
NA 

NA mg/cm’-day 
NA mycnl-day 

NA 
NA NA NA m@m’-dny 
NA NA m g d - d a y  
NA NA NA m@i’-day mgkm’-day 

NA NA NA mdcml-day 
NA NA mdcm’-dry 
NA NA mg/cm2-day 
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Table C.Ill-220 
&tmmary of Intake Q u M I h l i ~  (chcmkals) Alternative 3 

Solid Wade Landfill with Federal Owncrrbip: Off-Property Pumcr (Cbild) 
Via bhalatim of P a r t b l a t u  

IR 
EF 
EDn 
EDc 
BW 
ATc 
ATP 
CS . 

CS X EF X EDX R 
BW X A T  

lobahlion raw of gases (RAOS 1989) 

Exposure duntlon lor 000-urclnogem 
exposure duraclon for archogens 
Body weight 
Average lime lor archogen, ( l i *he )  
Average tlmc lor noo-arcloogens (@De 1365) 
Conuocraclon of cbcmlab h SOU 

Expure  frequency 

3 

aoclmony 
arsenic 
beryllium 
uranlum - tom1 
bcouJ(a)pyIcm 
carbazole 
a r d o r -  1254 

dieldrin 
N A  
N A  
N A  
N A  
N A  
N A  
N A  

81d01-1260 ’ 

7.28- I I mum’ 
N A  mum’ 

2.6E- 1 I mum’ 
2.w-10 mum’ 
1.98-11 mum’ 
1.3E-ll mum’ 

N A  mum’ 
N A  mum’ 
N A  mum’ 
N A  mum’ 
N A  mum’ 
N A  mum’ 
N A  mum’ 
N A  mum’ 
N A  mum’ 
N A  mum’ 

’ I2 m’lday 
350 daysmar 

6 Year 
6 Year 
I5 t g  

25550 days 
2190 days 

(ICC bblc below) 

Compound conccotracion Uniu 

N A  mum’ 
N A  mum’ 

N A  

N A  mum’ 
N A  

mum’ 
N A  

N A  
m ~ m ’  

N A  
N A  

mum’ 
N A  

N A  N A  
N A  mum’ 

mum’ 
N A  

N A  
N A  mum’ 

N A  

mum’ 
N A  

N A  
mum’ 

N A  
N A  

mum3 
N A  

N A  
mum’ 

N A  
N A  

mum’ 
N A  

N A  
mum’ 

N A  
N A  N A  



. . -____ . . ._--  . .- Table CAI-220 (continued) 
Summary of Risk Characterization (chemiulr) 

&lid Wutc Landfill with Federal Ownenhip: Off-Propcrty Farmer (Child) 
Via ~nhalalioo of Particulater 

_. ._ 

cryllium 
rrnium -total 

irbrzdc 
roclor-1254 
roclor-1260 
icldrio 

cnro(r)pyrcm 

NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ILCR Cakulation 
CDI I C S F T  unidcrr 

(mdkfl-dry] (m&e-drvl 
NA 4.7E-12 NA 

-~ 

Bmpound 
llimooy 
IC& 
:ryllium 
rnium - total 

rbazolc 

:UZo(r)pyrc'Dc .2E-12 6.1E+00 

=lor- I254 
odor-1260 
cldrin 

-- 

a 
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IR 
EF 
EDn 
ca 

Table CUI-221 
Summary o€ Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: Off-Property Fanner (Child) 
Via Inhalation o€ Gases and Particulates 

9 CaX EFX EDn X IR 

Inhalation rate of $jscs (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

NA 
2.68-08 
1.3E-08 

NA 
NA 
NA 
NA 
NA 
NA 

7.28-08 

%+ Iod 
u, 
U B + M  
%+id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.E-08 

NA 
1JE-07 

NA 
NA 
NA 
NA 
NA 

- NA 

12 m3/&y 
3SO dayst'ycar 

6 Year 
(see table belaar) 

pciirn) 
pCim3 
p ~ i i m 3  
p c i m 3  
6 i m 3  
pciim3 
pch3 
6 i m 3  
pciim' 
pG/m3 

iLcR 
~anitlcu) 

CDI 
Ladioauclidcr ( 6 1 )  

1 

cS 137+ Id 
N%+Id 
b 
4 2 6 + 8 d  

R%22+4d 

T% 

w30 

u, 
%E+M 

% % + i d  

"90+1d 

%+7d 

Tbn+ IM 
'?35+ld 

NA 
NA 
NA 
NA 
NA 

' NA 

NA 
6.48-04 
3.28-04 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA . 

NA 
NA 

1.8E- 03 

4.28-04 

3.88-03 

1.98-11 
2.98-08 
3.98-08 
7.OE-09 
6.9E- 10 
7 . x -  12 
6.2E- 11 
83E- 12 
7.88-08 
L9E-08 
l.lE-07 
2.68-08 
UE-08 
248-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.9E-11 
13E-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

53E- 11 

1.1E- 11 

9.2E- 11 

1 ILCR Sommatioa a 1.9E- 10 . 

. .  

C-III-323 
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Table C.lll-222 

Sumnury,of Intake ~ r o t i l a l i a o  (cbemicah) A l t ~ ~ ~ ~ a l i v ~  3 
Solid W u t c  LandfiU with Federal Ownership: Off-Property Farmer (sild) 

Via Ingtrcim of MU( Rodudr 

. C S X E F X E  D X FI X IR 
BW X AT 

. IR 
FI 
EF 
@Do 
@De 
BW 
ATc 
ATn 
cs 

logeation rate of me81 
Fraction logerlcd from amwmirulcd source 

8xporure duralion for non-ardnogcm 
Expoawe duration for arcinogcns 
Body w i g h t  
Average l i e  lor a r c h o g e n s  (litshe) 
Average time for non -arcinogcu (@Do I 365) 
Conunfncion 01 chcmhulr io meal 

Erporwc frcqucncy 

8 0 h O n y  

ancnk 
beryllium 
uranium - tobl 
bcnro(a)pyrooc 
arb8rolc 
ardor-1254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.1E-09 
NA 

4.08-09 
6.98-06 
4.5e-os 
6.48-11 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

, 0.039 kU&y 
0.75 (llnidcas) 
3SO dayshar 
6 Year 
6 Year . 

‘ I5kg 
25S50 days 
2190 days 

Compoud Conunurlion l lnia 

NA NA m o r  
NA NA mdLi  
NA NA mdLs 
N A  NA =6h8 
N A  N A  m & h  
NA NA =uhl 
NA NA mdLa 
NA NA mdL8 
NA NA mytrs 
NA NA mdLa 
NA NA m o l l  
NA NA =sna 
NA NA mdLs 
NA NA mdLs 
NA NA m o l  
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IR 
FI 
EF 
EDn 
Cf 

Table CIU-223 
Summary of Intake and Risk Quantitatioo (radionuclides) Alterbatkc 3 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer ( m d )  
Via Ingestion of Meat Products 

= CfX EFX EDn X FI X IR 

Ingestion rate of meat 
Fraction ingested from contaminated source 

Exposure duration 
Concentration of radionuclides in meat 

Exposure frequency 

NA 
l.lE-07 
4.9E- 10 

NA 
NA 

ERR 
NA 
NA 
NA 

3.9E-08 

%32+ la 
urn 
'?3S+ Id 
%+ad 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
21E-03 
l.lE-04 
238-03 

NA 
NA 
NA 
NA 
NA 
NA 

0.039 Wday 
0.75 (Unitleu) 
350 w e a r  

6 Year 

%37+ Id 
N b 7 + l d  
RLas 
Raas+sd 

R%+4d 

TC, 

nL, 
nm+ 1Q1 
u, 
%s+al 

R%28+ ld 

Sr90+ Id 

%+7d 

'PS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.68-06 
3.OE-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.48-06 

13E-01 
6.88-03 
1.4E-01 

NA 
NA 
NA 
NA 
NA 
NA 

DE-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.E- 12 
3.6E- 11 
13E- 12 
53E- 11 
13E-11 
1.E- 10 
1.6E- 11 
1.6E- 11 
20E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
13E- 15 
6.6E- 18 

NA 
NA 
NA 
NA . 
NA 
NA 

NA 
3.1E- 17 

2.1E- 12 
1.1E- 13 
28E- 12 

NA 
NA 

NA 
NA 
NA 

NA . 

ILCR Summation a 5.OE- 12 



Table C.Ill-224 
Summary of Intake QIIMI~~U~OO (chemkdr) Ahemative 3 

Solid W a d e  h d f i l l  wilh Federal Omerrblp: Off-Propcay Farmer (QIU) 
Via InBesIim of D a b  Produdr 

IR 
FI 
EF 
CDn 
EDc 
BW 
ATE 
ATn 
cs 

In~cslioa rak of dairy produst, 
Fraccion ingerkd from canbmbakd source 
Expoaurc bcqucncy 
Expoaura dunlbn for 000-arckoficm 
bpoaurc duratlon lor urclnogcoa 

Avcrap tlmc for urclno~enc (llfctho) 
AVcrap tlme for aon-ursbo~eor (EDn 1365) 
Concentratloo of chcmhla In anlmal product, 

wy wc16h1 

C h r l u l  Comamtntbw 

Compound Concentration l h l ~ ~  

antlmooy 
ancnlc 
klylllum 
uranium - toul 
knm(a)pyrcnc 
cartudc 
a r d o r  - 1254 
a r d o r -  1264 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

Rcfcrcncea 

CS X EP X ED X PI X I6 
BW X AT 

0.9 uday 
0.7s (Unldcrr) 
350 dayahcar 

6 Year 
6 Year 

I 5  k6 
2SSSO dayr 
2190 daya 

Compound Concenaation unit, 

N A  N A  m 0 6  
NA N A  
N A  N A  - 0 6  
NA N A  m 0 6  
N A  N A  m 0 6  
N A  N A  m 0 6  
N A  N A  m@6 

N A  N A  m 0 6  
N A  N A  m d t 6  
N A  N A  m&6 
NA N A  mdL6 

N A  NA m 0 6  
N A  NA m 0 6  

NA N A  m 0 r  

NA N A  m 0 8  



____________ _._-___- - 
Table C.111-224 (continued) 

Summary of Rink Cbuacmizatioa (chcmiulr) 
Solid Waste  h a d f i l l  with Pedcrd Ownenhip: Off-Property F8rmer (Child) 

Via Ingention of Dairy Produch 

~ - -  

Compound 
antimony 
arsenic 

I - HQ Calculation 
I CDI I RfD I HQ CDI 

3.4E-12 NA NA 
NA lEE+00 

Compound I (mgllrg-day) I (mlJkn-day) I (unitless 
antimony I 3.9E-11 4.OE-04 9.8E-08 

. 

arsenic 
beryllium 
uranium - total 

urbazok 
aroclor-I254 
aroclor- 1260 
dieldrin 

bewo(a)pyrcac 

beryllium 
uranium -ro~I 

carbazole 
rroclor- I254 
aroclor-1260 

b C l u O ( 8 ) ~ ~ e ~  

3.OE-04 
5.OE-M 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-OS 

NA 
3.1E-11 
3.6E-04 

NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-_ I 

I HQ Smmmalioa = 3.68-04- 

13E-14 43E+00 
9.2E-08 NA 
5JE-I1  73E+00 
9.88-14 2.OE-02 

JA 7.7E+00 
JA 7.7E+00 

1 dieldrin 16E+01. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
5.7E- 18 

3.9E-It 
2.OE- I! 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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IR 
FI 
EF 
EDa 
CP 

Table CIII-22S ' 

Summarp of Intake and Risk Quantitatioo (radioouclides) Alteroathe 3 
Solid Waste Landfill with Federal Ownership: Off-Roptrty Fanner (Child) 

Via Ingestion of Dairy Products 

CpXEF X EDnX Fl X IR 

Ingcstioa rate of dairy products 
Fraction ingested from contaminated source 

Exposure duration 
Coacencracion of radionuElides in animal produc~ 

&posure frequeacy 

Thp2+ Iod 

%8+M 
ut3s+ld 

NA 
NA 
NA 
NA 

. NA 
NA 

0.9 V&y 
0.75 (Unitless) 
3SO &@year 

6 Year 

%37+ld 
N?237+ ld 
%a 
Rapg+(ld 

R%z+4d 

T%9 

%30 
%+ 1od 
urn 
U?38+Y 

R%.8+Id . 

sr¶O+ Id 

%+7d 

%+Id 

' NA 
NA 
NA 
NA 
NA 
NA 

NA 
1 :4E-OS 
1.4E-07 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.6E-OS 

l.lE+Ol 
5.6E-01 
12E+O1 

NA 
NA 
NA 
NA 
NA 
NA 

28E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 ' 

3.6E-11 
13E- 12 ' 

53E- 11 
13E-11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
LOE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.1E- 15 
3.OE- 17 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.0E- 16 

1.E- 10 
9.OE-.12 
238- 10 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summrtioo P 4.2E- 10 

C-111-328 
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Table CUI-226 
Sumuurp of Intake Quantitation (chemic&) Allernllivc 3 

Solid W a c  landfill with Pederal Omerahip: Off-PropcrCg Farmer (mi ld)  
vi8 Ingdioo of Vegdablu and PNilr 

1 

I R  
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

CS X EFX ED X F I  X IR 
BW X A T  

Ingestion raw of fruiu or vcgetablcr 
Fraction inpled from contamhaled source 

Expoawe dunlion for non-arcinogcm 
Expoawc duntion for mrcinogens 

A V e n p  timc for archogenr (lifetime) 
Avcra6e timc for non-archogens (EDn x 365) 
Concentration of cbcmkals In vc@ablcs 

expoawe frcqucncy 

Body Wi8ht 

C b l i u l  Co.I%~lrdom 

Compound Concentration Units 

antimony 
ancoic 
beryllium 
uranium - totai 
bcnm(r)pyrcru 
arbizdc 
a r d o r -  1254 
a r d o r -  1260 
dieldrin 
' N A  

N A  
N A  
N A  
N A  
N A  
N A  

References 

J 

0.1 kdday 
1 (Unidcrs) 

350 daya/)rar 
6 Year 
6 Year 
IS kg 

2SSSO day 
2190 duys 

Com pound Concentralion Chu 

N A  m d l l  
NA mdLs 

N A  
N A  
N A  
N A  

N A  mdLr N A  
N A  
N A  

N A  mdLs 
N A  mdLr 

N A  

mdLs 
N A  

N A  mdLg 
N A  ' 

N A  
N A  

N A  mdLs 
mdLs 

N A  
N A  
N A  N A  mdL6 

N A  
N A  m d l 6  

m f l 6  N A  
N A  

N A  

N A  

N A  

mdL6 



. _ _  -- 

ompouod 
Plimooy 

cryllium 
rrnium-told 
cmo(r)pyellc 
irbrzolc 
roclor - 1254 
roclor- 1260 
kldrin 

Wnic 

- ~ _ _  ___-- - __ - .- - - - .- 
Table C.111-226 (cootioucd) 

Summaq,of Risk Characlcrizatioo (cbcmiulr) 
Solid Wutc h o d f i l l  wilb Pcdcrd Owocnbip: Off- Propcrly Parmcr (Child) 

Via Iogcrlioo of Vcgclabh and Pruilr 

ILCR Crlculrlion 
CDl CSP ILCR 

(mdkfl-dav) (mj&-drv)-' ( U N l k S S ]  

56E-l l  NA NA 

23E-11 43E+OO 
1JE-06 NA 
l.OE-11 73E+OO 
738-12 2.OE-02 

VA 7.7E+OO 
VA 7.7E+OO 
VA lbE+OI 

VA lBE+OO 

I HQClkulrtbo 
I CDI I HQ 

rryllium 
irrnium-told 

rrbazdc 
roclor- 1254 
roclor- 1260 
lieldrin 

K U Z O ( 8 ) ~ C I Y  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.oE-ia 

7.4E-I1 
I.SE-I3 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table CIII-227 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownenhip: Off-Property Fanner (Child) 
Via Lhgestion of Vegetables and Fruits 

I 

I 

I 
I 
I 

1.7E-02 13E- 11 2.2E- 13 

2.2E+02 1.6E- 11 3JE- 09 
' '235, Id l.lE+Ol 1.6E- 11 ME- 10 

NA 1.7E- 10 NA 
,% 
%+ l(ld I u234 

(2-111-33 1 

' I  



Table C.111-228 
Summary of Inlakc Qumtitatioo (cbcmkalr) Allernatbe 3 

Solid Waste h d B U  wi:b Pibale Owncrrbip: Off -Property Farmer (Adult) 
Via Drinking Water Inadioo 

' 

IR  
EF 
ED0 
8Dc 
BW 
ATc 
ATn 
CS 

Ingestion rate of groundwater (RAGS 1989) 
Exposure frequency 
E x p u r e  dunlion for non-archogem 
e x p u r e  duntlon lor urchogeor 
Body wci& 
Average l ime for archogcor ( l i lc lhc)  
AveraBe b e  for oon-arci~IOgcnS (ED0 1365) 
Concenlniion of cbcmiuli in groundwaler 

CS X EF X ED X IR 
E W X A T  

Compound Concentration C h i t s  

anlimony 
arsenic 
brryllium 
uranium - tau1 
car bo zolc 
a r d o r -  1254 
ardor-1260 . 
dicldxin 

0 
0 
0 
0 
0 
0 
0 

bcnm(a)pyTenc 

0.008 + oo 
0.ooe + 00 
O.ooE + 00 
2.708-06 
O.oo8 + 00 
O.oo8+oo 
O.ooE +oo 
0.00E+00 
O.WE +oo 

0.ooe + 00 
O.ooE +00 
O.ooR +oo 
O.WE+W 
U.ooE+oo 
o.ooe+oo . 

o.me+oo 

2 Uday 

70 Year 
70 Year 
70 kg 

25550 days 
25550 dayr 

350 daystpr  

Concentration l ln i t i  Compound 

0 o.we+ao mdl 
0 . o.ooe +oo m d l  
0 o.ooe+oo m d l  
0 0.008 +oo m d l  
0 O.oo8+oo m d l  
0 0.008 + w m d l  
0 0.008 + 00 m d l  
0 0.008 +oo m d l  
0 O.ooE + 00 m f l  
0 o.ooe+oo m d l  
0 o.ooe + oo m f l  
0 0.ooE + 00 m d l  

. O  o.we +oo m d l  
0 o.oof!+w m d l  
0 o.wr+oo m d l  

n 
2 
F 



Table C.111-206 / 

Summary of lotake Quantitation (chemicals) Alternative 3 
Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 

Via Drinking Water Ingestion 

- Intake hnat iom - CS X EF X ED X IR 
BW X A T  

IR 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Ingestion rak of groundwakr (RAGS 1989) 

Exposure duration for non-carcinogrm 
Exposure duration for carcinogens 
Body weight 
Average lime for carcinogens (lifetime) 
Average time for non-carcinogens (EDn I 365) 
Concentration of Chemicals in groundwater 

E x p u r e  frequency 

Compound Concentration llniu 

antimony 
arsenic 
beryllium 
uranium-total 
beozo(a)pfreoc 
carbazole 
arodor- 1251 
arodor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

NA 
N A  
N A  

6.90E-04 
N A  
N A  
NA 
N A  
N A  
NA 
NA 
N A  
NA 
NA 
N A  
N A  

2 Vday 
350 dayshear 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

NA 
N A  
NA 
NA 
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

References 

NA 
N A  
N A  
NA 
NA 
NA 
NA 
N A  
N A  
NA 

N A 
NA 
N A  
N A  
N A  



Table C.111-206 (continued) 
Summary of Rut Cbaracacrhation (cbcmkalr) 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 
Via Drinkjog Water Ingestion 

bmpound 
lntimonv 

I 
Compound 
antimony 
arsenic 
beryllium 
uranium - total 
bemo(a)pyrene 
carbazole 
aroclor-1254 
aroclor- I260 
dieldrin 

-~ 
ILCR Calculation 

C D I  CSF I LCR 
(mp/kR-day) (ma(kR-day)-' ( unitless 

NA NA 

I I HQ Summalion = 6.308-03 

I HQ Calculation 
I CDI I RID 1 HQ 

I (mdkg-day) 1 (unitless) 
4.00E-04 NA 
3.00E-04 NA 
5.OOE-03 NA 
3.00E-03 6.308-03 

NA NA 
NA NA 
NA NA 

A NA NA 
5.OOE-05 NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA . NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

lrsenic 
nryllium 
tranium-total 
Knzo(a)pyrene 
arbazole 
,roclor - 1254' 
iroclor-1260 
lieldrin 

9E 

1.7SE+OO 
430E+00 

730E+00 
2.OOE-02 
7.70E+00 
7.70E+00 

-05 NA 

, 160E+01 
' NA 

NA 
NA 
NA 
NA 
NA 
NA . 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 

I ILCR Summation = NP 
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IR 
EF 
EDn 
FI 
cw 

D 

Table C.111-207 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer'(Adu1t) 
Via Ingestion of Drinking Water 

CW X EFX EDn X FI X IR - - 

Ingestion rate of groundwater (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

2 Vday 

70 Year 
350 daysbear 

1 (Unitless) 
(see table below) 

CS137+1d 
NP237+ Id 
puvs 

R~222+4d 

Tc99 

-%XJ 

R??2b+8d 
Ra228+Id 

Sr90+ Id 

nm+ 7d 

NA p C i  
NA p C i  
NA p C i  
NA pCiA 
NA p C i  
NA pCiA 
NA p C i  
NA p C i  
NA p C i  
NA pCiA 

m232+ 1od 
"234 
' 2 3 5  + Id 
'238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.1E-01 
1.1 E- 02 
2.3E-01 

NA 
NA 
NA 
NA 
NA 
NA 

p C i  

p C i  
pci i  
pCin 
pCiA 
pCiA 
p C i  
p C i  
p C i  

pCiA 

CDI CSF ILCR 
Radionuclides (pCi) (pCi)-' (unitless) 
I 

CS137+Id 
Np237+ Id 
pu238 
R"L26+8d 

uz34 

'238+2d 
'23S+ld 

NA 
NA 

I NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.OE+04 
5.4E+02 
l.lE+W 

NA 
NA 
NA 
NA 
NA 
NA 

I 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE-11 . 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E - 07 
8.68-09 
2.3E - 07 

NA 
NA 
NA 
NA 
NA 
NA 

I 

4.OE-07 - 1 ILCR Summation - 

C-111-335 
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Table C.111-208 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 
Via Dermal Contact while Batbmg 

Summrty of Intake Quantitatioa (chemicals) Alternative 3 ' 

DA 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
SA 

Dermal absorbed dose 

Exposure duration for non-carcinogens 
Exposure duration for C ~ ~ C ~ U Q ~ I I S  

Body weight 
AvcraEc time for carcinogens (lifetime) 
Average time for non-earcinogcnr (@Do x 
Skin surface area available for con lac^ 

Exposure rrequcncy 

365) 

DA X EF X ED X SA 
BW X AT 

QV mgJcm2-day 
350 dayshar 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 
UM)O cm2 

Corn pound DA l l n ia  

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrcru 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mgJcm2-day 
NA mgJcm2-day 
NA mg/cm2-day 

1.73E-10 mgJcm2-day 
NA mgkm2-day 
NA mgJcm2-day 
NA mgJcm2-day 

' NA mgJcm2-day 
NA mgJcm2-day ' 

NA mgJcm2-day 
NA mgJcm2-day 
NA mgJcm2-day 
NA mgJcm2-day 
NA mC/cm2-day 
NA mgJcm2-day 
NA mgJcml-day 

Compound DA Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

___- References 

NA mdcm2-day 
NA mgJcm2-day 
NA mgJcm'-day 
NA mglcm2-day 
NA mUcm2-day 
NA mUcm2-day 
NA mgJcm2-day 
NA mdcm2-day 
NA mgJcm2-day 
NA mgJcm2-day 
NA mglcm2-day 
NA mC/cm2-day 
NA mdcm2-day 
NA mgJcm2-day 
NA mgJcm2-day 

g g  
= ?  .- p 
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Table C.111-208 (continued) 

1 

Summary of Rut Cbrr.eIeraation (chemicals) 
Solid Waste Landfill with Federal Ownership: Off- Properly Farmer (Adult) 

Via Dermal Contact while Bathing 

arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 1251 
aroclor- 1260 
dieldrin 

I 

I HQ Calculation 
I CDI I RID 

-_ 
ILCR Calculation 

I ILCR 
:ompound I (mglkg-day) I (mdkg-day) I (unitless 

6.00E-OS NA NA intimony 
irsenic 
wryllium 
iranium-total 
wx2o(a)pyrene 
:arbazole 
iroclor- 1254 
iroclor- 1260 
lieldrin 

3E-08 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

I (mg/kg-day)/ (mdkg-day)-' I (unitless 
hA NA NA 

2SSE-04 
5.OOE-CU 
1.50E-04 
NA. 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E -05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.62E-04 

I HQ Summation = 3.628-04 

3E-08 

190E+00 
430E+00 
NA 
NA 
2.228-02 

I.(aE+Ol 
1.78E+OI 

l.(aE+Ol 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I- ______ I ILCR Summation = NA 



3’ 
3 

0 
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G 
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IR 
EF 
@Do 
EDc 
BW 
ATE 
AT0 
CS 

~ Table C.111-209 
Summary of Intake Quaotitation (chemicals) Alternative 3 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 
Via Inhalation of Particulate5 

lnbabtioo rate of gases (RAGS 1989) 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (ED0 x 365) 
Concentration of chemicals in soil 

Exposure frequency 

CS X EF X E D m  
BW X AT 

Compouod Concentration 1 

antimony 
arsenic 
beryllium 
uranium- total 
beozo(a)pyrelu 
carbazole 
a r d o r -  1254 
a r d o r - 1 2 6 0  
dieldrin 

NA 
NA 
NA 
NA . 
NA 
NA 
NA 

7.2E-11 muo13 

2.7E - 10  mu^? 
NA m.g~ol’ 

2.6E - 1 I mum’ 

1.9E- 11 mum’ 

NA mum’ 
NA mum3 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 

NA mum’ 
NA mum’ 

1.3E- 11 W’D1’ 

NA mum’ 

Rcfcreoccr 

20 &day 
350 d a y s b a r  
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

(see table below) 

Concentration l lnitr Compound 

NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ . 
NA NA mum’ 
NA NA mum’ 
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Table C.111-209 (continued) 

:ompound 
intimony 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 

Via Inhalation of Particulates 

HQ Calculation 
CDI RID HQ 

(m&%R-day) (mpjkg-day) (unitless 
2.OE-11 NA NA 

I 
I Hazard Quolieut Sum = 

- 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. 

ILCR Calculation 
I CDI I CSF I ILCR 

Compound 
antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor-1260 
dieldrin 

I (unitless) 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

59E - 1 1 

3.1E-11 

I 
I ILCR Summation = ~ . o E - I ~  
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atate Equation 

IR 
EF 
EDn 
ca 

Table CIII-210 
Summary of Intake and Risk Quaatitation (radionuclides) Alternative 3 

Solid Waste Landfdl with Federal Ownership: Off-Property Farmer (Adult) 
Via Inhalation of Gases and Particulates 

inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

CSU7+1d 
NP237+ Id 
pups 

Rn?Zt+4d 

Tc99 

-%s 

R%+8d 
R%+ld 

Sr90+ Id 

rips+ 7d 

NA 
2.68-08 
1.3E-08 

NA 
NA 
NA 
NA 
NA 
NA 

7.28-08 

pCim3 
p c i m 3  
pCim3 
pCim3 
pCim' 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 

CaX EFX EDn X IR 

20 m3/ciay . 
350 days/ycar 

70 Year 
(see table below) 

%32+ lod 
urn 
U m + M  

Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.7E-08 

NA 
1.5E-07 

NA 
NA 
NA 
NA 
NA 
NA 

pCim3 
pCim3 
pci/m3 
pCim3 
p c i m 3  
pci/m3 
pCim3 
pCim3 
pCim3 
pCim3 

CDI CSP ILCR 
~~ 

(pci)-' (unitless) :adionuciides (pCi) 

NA 1.9E-11 NA 
3.6E- 10 2.98-08 

3.98-08 2.4E- 10 
7.OE-09 NA NA 

NA 6.9E- 10 NA 
7.7E- 12 NA NA 

NA 6.2E- 11 NA 
NA NA 

7.88-08 NA NA 
2.98-08 1.OE-09 

NA 1.1 E- 07 NA 
2.68-08 2.1E- 10 

NA 25E-08 NA 
2.48-08 1.8E-09 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

%7+ Id 
VP237+ld 1.2E-02 

6.38-03 P"m 

R%+4d 

TC99 

Th2M 
%32+ lod 
u234 

u,+, 

R%+8d 
R;tn8+1d 

sr90+ Id 8.3E- 12 

% 2 E + 7 d  
3JE-02 

8.1E-03 

7.48-02 
+ Id 

NA NA NA NA . 

LILCR Summation - - 3.6E-09 

C-111-340 
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Table C.111-211 
Summary of Intake Quaolilation (chemicals) Alternative 3 

Solid Waste Landfill with Federal Ownership: Off-Properly Farmer (Adult) 
Via Ingestion of Meat Produds 

Intake &nation 

IR 
FI 
E F  
EDn 
EDc 
BW 
ATc 
ATn 
CS 

CS X E F X E D X F I X I R  
BW X AT 

Ingestion ratc of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration for oon-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x365) 
Concentration of chemicals in meat 

Cbciical Coascatntiona 

Rcfereoccs 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium -total 
beozo(a)pyreoc 
carbazole 
a rdor -1254 
aroclor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.1E-09 
NA . 

4.OE-09 
6.9E -06 
4.58-08 
8.4E-11 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.101 kglday 
0.75 (Clnidess) 
350 d a y s h a r  
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Com pound Concentration Units 

NA ' NA mdLg 
NA NA mdlrs 
NA NA mdLs 
NA NA mdLs 
NA NA mdLs 
NA NA mdLg 
NA NA mdLs 
NA NA mdLs 
NA . NA mdLs 
NA NA m C E  
NA NA ms/lrg 
NA NA mCi3 
NA NA mdLs 
NA ' NA w k g  
NA NA mr/lrg 
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Table C.111-211 fcontinucdl 

Summary of Risk Charactckzation (Aemicals) 
Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Meat Products 

antimony 

uranium -total 
benzo(a)pyrene 
carbazole 
aroclor- I253 

I-- 

I I I tlQ S n m m r l i o n  = 2.4E-0( 

I ILCR Calculation 
I CDI 1 CSF I ILCR 

!ompound 
ntimony I 9.SE-12 NA . NA 

I (rnp/kn-day)l (mflR-day)-' I (unitless 

rsenic 
keryllium 
tranium -1olal 
enzo(a)pyrene 
arbazole 
lroclor-1254 
roclor-1260 
lieldrin 

IEE+M) 
4 3 E + 0 0  

NA 
73E+OO 
2.OE-02 
7.7E+00 

16E+Ol 
7.7E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
I A E - l l  

3.4E- I t  
1.7E-I! 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

3.6E-11 I ILCR Summation = 
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Table C.111-212 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill witb Federal Ownership: Off- Property Farmer (Adult) 
Via Ingestion of Meat Products 

D 

- CfX EFX EDn X FI X IR - Iotate Equation - 

IR Ingestion rate of meat 
FI 
EF Exposure frequency 
EDn Exposure duration 
Cf 

Fraction ingested from contaminated source 

Concentration of radionuclides in meat 

CS137+ld 
NP237+ld 

R%+8d 
Ra228+ld 

srW+ Id 

mlhpg+7d 

Rnzz2+4d 

*c99 

%30 

NA 
l.lE-07 
4.9E- 10 

NA 
NA 

ERR 
NA 
NA 
NA 

3.98-08 

%2+ 1od 
u234 

u238+2d 
' 2 3 5  + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.1 E- 03 
1.1 E- 04 
2.3E- 03 

NA 
NA 
NA 
NA 
NA 
NA 

0.101 kg/day 
0.75 (Unitless) 
350 dayslyear 
70 Year 

CDI CSP ILCR 
bdioouclides (pCi) (pCi)-' (uoitless) 

O137+ Id NA 2.8E- 11 NA 
NP?37+ Id 2.OE-04 2.2E- 10 4.4E- 14 
pu238 9.OE-07 2.2E-10 2.OE- 16 
R%b+8d NA 7.8E- 10 NA 
Ra228+ld NA 1.OE-10 NA 
Rnm+4d NA 1.7E- 12 NA 
Sr90+ Id NA 3.6E- 11 NA 
TC, NA 1.3E- 12 NA 
%Z?S+ 7d NA 5.5E- 11 NA 
%30 7.2E-05 1.3E-11 9.4E- 16 
%32+ 1od NA 1.7E- 10 NA 
u234 3.9E+00 1.6E- 11 6.2E- 11 
' 23S+  Id 2.OE-01 1.6E- 11 3.3E- 12 
"238+2d 4.3E+00 2.OE- 11 8JE- 11 

NA NA NA NA 
NA NA NA NA 
NA . NA NA NA 
NA NA NA NA 
NA NA . NA NA 
NA NA NA NA 

1.5E- 10 - I ILCR Summatioo - 

c-III-343 
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Table C.111-213 

Summary of Make  Quatitation (cbemicals) Alternative 3 
Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Dairy Products 

= CS X EF X ED X FI X IR 
BW X A T  

I R  
FI 
E F  
EDn 
EDc 
BW 
ATc 
ATn 
CS 

lngcstioo r a k  of dairy products 
Fraction ingested from eontaminatcd SOUIET 

Exposure duration for non -carcinogcnr 
Exposurc duration for carcinogens 
Body weight 
Average timc for carcinogcns (tifctimc) 
Average timc for non-careinogcns (EDn x365) 
Concentration of chemicals in animal products 

Exposure frequency 

Compound Conccntration lIn& 

antimony 9 1E-IO mdkg 
arsenic N A  mdkg 
beryllium 3.68-12 mdlra 
uranium-lolal 2 5E-05 myki  
benzo(a)pyrcnc 1.4E-08 mdlre 
car ba zolc 2.6E-I1 mdlrs 
aroclor-I254 N A  m o a  
aroclor- 1260 NA mdlrg 
dieldrin N A  mdlrs 

NA N A  mdlrs 
N A  NA mdlra 
N A  NA mdlrg 
NA NA mdlrs 
NA NA mdlrg 
N A  NA mr/lrs 
NA N A  m&a 

0.4 Vday 
0.75 (Unillcrr) 
350 dayslFar 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
NA 
N A  
N A  

He re re nccs 

I 
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Table C.lll-213 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Adult) 

Via Ingestion of Dairy Products 

iLCR Calculation 

:ompound - 
intimony 
irsenic 
wyilium 
iranium-total 
xmzo(a)pyrene 
:arbazole 
iroclor- 1254 
iroclor- 1260 
lieldrin 

HQ Calculation 
CDI RfD HQ 

(mg/kg-day) (mp/l;g-day) (unitless 
3.78-12 4.OE-01 9.4E-09 

5E-14 
OE - 07 
9E-11 
1E-13 

' 3.OE-04 NA 
5.OE-03 3.OE-12 
3.OE-03 3.4E-OS 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA - NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA .NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

5.OE-05 NA 

I .  

arsenic 
beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor-1zia 
aroclor- 1260 
dieldrin 

I I HQ Summation = 3.4E-05 

Compound 
antimonv I 3.7E-12 NA NA 

I (mglkg-day)( (mgkg-dayl-' I ( unitless 

IBE+00 
1.5E-14 43E+00 
1.OE-07 NA 
59E-11 73E+00 
l.lE-13 ' 2.OE-02 

7.7E+00 
7.7E+00 
16E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
6.4E-14 

43E-10 
2.2E-15 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 

L-- I ILCR Summalion = 13E-10 



- .  FEMPiOU02-6 FINAL 
March 1, 1995 

Table CHI-214 
Summary of  Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 
Via Iogestioo o f  Dairy Products 

CpX EFX EDn X FI X JR - Intake Equation - 

IR 
Fl 
EF Exposure frequency 
EDn Exposure duration 
CP 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 

Concentration of  radionuclides in animal products 

0.4 Itday 
0.75 (Unitless) 
350 daystyear 
70 Year 

U7+ Id 
NP237+ld 
pu238 
R%b+,d 

R%+4d 

TC, 
' %+7d 

R%+ld 

SrgO+ld . .  

NA 
9.8E-09 
9.7E- 11 

NA 
NA 

ERR 
NA 
NA 
NA 

3.2E-08 

7%32+ Iod 
u234 

upe+2d 
'235 + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.68-03 
4.OE-04 
8.38-03 

NA 
NA 
NA 
NA 
NA 
NA 

CDI CSP ILCR 
Radionuclides (pCi) (pcib-' (unitless) 

%7+ Id 
NP237+ ld 

R%?b+8d 
R%+ld 

Pu238 

R%2+4d 

Tc9¶ 

%2+ 1od 
u234 

uZu+td 

sr90+ Id 

n228+ 7d 

Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.2E-05 
7.1E-07 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.48-04 

5.6E+01 
2.9E+00 
6.1E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E-12 
5.5E-11 
1.3E- 11 

' 1.7E-10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.6E- 14 
1.6E- 16 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.1E-15 

8.9E- 10 
4.7E- 1 I 
1.2E-09 

NA 
NA 
NA 
NA 
NA 
NA - 

1 ILCR Summation = 2.2E- 09 
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' I.* 

IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-215 
Summary of Intake Quaotitatioo (chemicals) Alternative 3 

Solid Waste Laodfill with Federal Ownership: Off-Property Farmer (Adult) 
Via Iagestioo of Vegetables aod Fruits 

CS X EF X ED X FI X IR 
BW X A T  

Ingestion rate of fruits or vegetables 
Fraction ingested from eontamhated source 
Exposwe frequency 
Exposure duration for non -carcinogens 
Exposwe duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x365) 
Concentration of chemicals in vegetables 

' 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrcnc 
carbazole 
aroclor-1254 
arodor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.OE-07 
NA 

4.38-08 
3.4E-03 
1 .BE -08 
1.3E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 

___ References 

0.122 kglday 
1 (Unitless) 

350 daysear  
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

NA NA m o d  
NA NA men;E 
NA NA m%Ls 
NA NA m.Y% 
NA NA mg/lrg 
NA NA mdlrs 
NA NA m%lrs 
NA NA m%lrs 
NA NA m w h  

NA m%Lg 

NA NA m& 
NA NA m& . 
NA NA m%lrs 
NA NA m&E 

NA 
NA 
NA 



-. 
Table C.111-215 (continued) 

. 
Compound . 
antimony 

Summary of Risk Charactthzation (clbemicals) 
Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Adult) 

Via Ingestion of Vegetables and Fruits 

ILCR Calculation 
CDI ' CSF ILCR 

(mdkg-day) (mp/kR-day)-' (unilless' 
1.7E-IO NA NA 

h n p o u n d  
intimony 
irsenic 
,eryllium 
iranium -total 
xnzo(a)pyTene 
:arbazole 
iroclor-1254 
iroclor- 1260 
lieldrin 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
i .4E-as 
19E-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I HQ Summation = 1 9 E  - 03 

arsenic 
beryllium . 
uranium - total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

, 

1EE+00 
43E+00 

7 3 E + 0 0  
2.OE -02 
7.7E+00 

NA 

7.7E+00 
16E+01 

NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 3.1E-10 

NA 
23E-10 
4.4E- 13 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I 
5 3 E -  IC I ILCR Summation = 
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IR 
FI 
EF 
EDn 
c v  

Table C.111-216 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits . 

Cv X EF X EDn X FI X IR - - 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vege'tables 

"137+ Id 
Np23?+ Id 
'%8 
R%+8d 
R%28+ld 
Rn,+4d 

Tc99 

%?3a 

%O+ Id 

ThZZ8+ 7d' 

NA 
2.5E- 05 
1.3E-05 

NA 
NA 

ERR 
NA 
NA 
NA 

8.OE-05 

p c i g  
pCikg 
P c m  
pciflrg 
PC& 
pCikg 
pCi/kg 
' p c i i g  
pc,i/kg 
P C W  

+32+ 1od 
u234 

U238+2d 
'23S+ Id 

. NA 
NA 
NA 
NA 
NA 
NA 

. .  

NA 
I.OE+OO 
5.4E-02 
l.lE+OO 

NA 
NA 
NA 
NA 
NA 
NA 

0.122 kglday 
1 (Unitless) 

350 days/year 
70 Year 

CDI CSF ILCR 
tadionuclides (pCi) (pci1-l (unitless) 

&137+ Id 
NP237+1d 

R%6+8d 
Pu238 

R"m+4d 

Tc99 

R%+ld 

sr90+ Id 

Th228+7d 

n232+ IM 
u234 

u238+2d 
'&+Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.68-02 
3.8E-02 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.4E - 01 

3.1E+03 
1.6E+02 
3.48+03 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 

I 1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.7E- 11 
8.3E-12 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.1E- 12 

4.98-08 
2.68-09 
6.78-08 

NA 
NA. . 
NA 
NA 
NA 
NA 

, 1.2E-07 - I ILCR Summation - 

C-111-349 



lalakc Earnilion 

IR 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-217 
Summary of Intake Quantitation (chemicals) Alternative 3 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 
Via Drinking Water Ingestion 

CS X EF X ED X IR 
BW X AT 

cLc.riwl Commrntraliou 

Ingestion rak of groundwater (RAGS 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average lime for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of cbcmicalr in groundwater 

Corn pound Concentration Units 

antimony 
,arsenic 
beryllium 
uranium -total 
beozo(a)pyrcnc 
carbazole 
aroclor- 1254 
aroelor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Nrfrrrnms 

NA 
NA 
NA 

6.90E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 llday 
350 daystpar 

6 Year 
6 Year 

15 kg 
25550 days 
2190 days 

Compound Concentration Units 

NA NA mdl 
NA NA mdl 
NA NA m d l  
NA NA m d l  

NA m d l  
NA m d l  

NA NA mdl 
NA NA m d l  
NA NA m d l  

NA NA m d l  
NA NA m d l  
NA NA mdl 
NA NA mdl 
NA NA m d l  

NA 
NA 

NA NA . mgll 



-. 
Table C.111-217 (continued) 

Compound 
antimony 
arsenic 

uranium - total 
beryllium 

Snmmary of Risk Characteraation (chemizalr) 
Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 

Via Drinking Water Ingestion 

HQ Calculation 
CDI RID HQ 

(mdkR-day) (mp/kn - day) (unitless) 
UA 
NA 
VA 
4.41E-OS 

a m p o u n d  
intimonv 

benzo(a)pyrene 
carbazole 
aroclor- 1251 
aroclor-1260 
dieldrin 

- 
ILCR Calculation 

CDI CSF ILCR 
(mdkg-day) (mfig-dayi-'  unitless] 

NA NA NA 4.00E-04 
3.00E-04 
5.00E-CB 
3.00E -03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.00E-OS 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.478-02 

I - I I iQ Summation = 1 A7E-02 

irsenic 
xryllium 
iranium-total 
xnzo(a)pyrene 
:arbazole 
iroclor- 1254 
iroclor-1260 
lieldrin 

1.7SE+00 
430E+00 

73OE+00 

7.70E+00 
7.70E+00 
160E + 01 

NA 

2.00E -02 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 

NA 

NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I ILCR Summation = NA 





Table C.111-219 
Summary of Intake Quanlitaliw (ebemicals) Alternative 3 

Solid Waste Landfill with Federal Orwnersbip: Off-Property Farmer (Cbild) 
Via Dermal Contact while Batbhg 

DA 
EF  
EDn 
EDc 
BW 
ATc 
ATn 
SA 

Dermal absorbed dose 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for noo-carcinogens (ED0 r365) 
Skin surface area available for wntact 

DA X E F X  ED XSA 
BW X A T  

C b c m h l  Commatntiou 

DA Units. _____ Compound 

antimony 
arsenic 
beryllium 
uranium-total 
benm(a)pyrenc 
carbazole 
aroclor-12S4 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 

1.73E- 10 mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 

a v  mgJcm2-day 
350 dayslyear 

6 Year 
6 Year 

IS kg 
25550 days 

2190 days 
8000 cmz 

DA Units Compound 

, NA . 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 

NA mglcm2-day 
NA m&cm2-day 
NA mglcml-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 



. _--- - - ___ .. -- 
Table CAI-219  (continued) 

Summary of Rut Chrr.cterbrtion (chcmkalr) 
Solid Waste Landfill with Federal Owoersbip: Off-Properly Fanner (Child) 

Via Dermal Contact while Bathing 

Compound 
antimony 

I HQCalculation ___ 
I CDI I RID I IIQ 

-- 
ILCR Calculation 

CDI CSF ILCR 
(mdkg-day) (mp/kR-day)-' ( unitless] 

NA NA 
:ompound I Irndkg-dayl I (mdkg-day) I (* 
intimonv k A  6.00E-05 NA 
irsenic 
xryllium 
iranium-total 
xnro(a)pyrene 
Larbazole 
iroclor - I254 
iroclor - 1260 
lieldrin 

2E - 

2.858-04 
5.00E-03 

-08 1.5OE-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

45OE -05 

NA 
NA 
5.88E - M 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

190E + 00 
430E+00 

NA 
NA 
2.228 -02 
1.8E+01 
I.CUE+OI 
I.78E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 

I I 
[ ILCR ~ u m m a ~ i o n  = NA 



IR 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-220 
Summary of Intake Qumtitalion (chemicals) Allernalive 3 

Solid Waste Landfill witb Federal Ownership: Off-Propercy Farmer (Child) 
Via lobalatioo of Particulates 

C-icaI Corncentratioma 

Inhalation rate of gases (RAGS.1989) 
Exposure frequency 
Exposure duration for non-carcinogem 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x365) 
Concentration of chemicals io soil 

References 

CS X EF X ED X IR 
BW X AT 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-lob1 
brnzo(a)pyreoc 
carbazole 
a r d o r  - 1254 
arodor-1260 
dieldrin 

N A  
N A  
. N A  

N A  
N A  
N A  
NA 

7.2E-11 
N A  

2.6E-11 
2.7E-10 
1.9E-ll 
1.3E-11 

NA 
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  

12 m’lday 
350 days/year 

6 Year 
6 Year 
I5 kg 

25550 days 
2190 days 

(see table below) 

Compound Concentration Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  . 
N A  
N A  
N A  

NA 



.. . 
1 .. 
. .  ... . 

i l  

.-. 
". .... ., ., .. 
., :ompound __ 

ntimony 
-pound 
intimony 
irsenic 
Kryllium 
1ranium - total 
xnzo(a)pyrene 
:a r bazole 
iroclor- 1254 
iroclor-1260 
lieldrin 

ILCR Calculation - 
CDI CSF II-CR 

(mp/kR-dayl (mp/LR-dayl-' (unitless) 
4.7E-12 NA NA 

Summary of Risk Charactirization (hemicals) 
Solid Waste LandfilU with Federal Ownership: Off- Property Farmer (Child) 

Via Inhalation of Particulates 

I l i u a r d  Quotient Sum = N A  

E-12 
E - l l  
E-12 
E-13 

1 .SE+ 01 
8.4E+00 

6.1E+00 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

lhE+Oi 

NA . 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I A E - I 1  

7.4E-12 

-- I ILCR Sommrtion = ' 2.2E- l l  
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:ate Equation 

IR 
EF 
EDn 
Ca 

Table CIII-221 
Summary o f  Iotake and Risk Quaotitatioo (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: Off-Property Fanner (Child) 
Via Inhalation of  Gases aod Particulates 

f Ca X EF X EDn X IR 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

cS 137+ Id 
NP237+ Id 

R%+8d 
R%?8+ld 

%38 

R"p2+4d 

Tc99 

'Ihm 

sr90+ Id 

%+7d 

NA pCim3 %32+ 1od 

NA pci/m3 b a + z d  

2.6E-08 pCi/m3 u234 
1.3E-08 pCi/m3 ' 2 3 5 +  Id 

NA pci/m3 NA 
NA pci/m3 NA 
NA pCim3 NA 
NA pCim3 NA 
NA pCim3 NA 

7.28-08 pCim3 NA 

NA 
1.7E- 08 

NA 
1.5E-07 

NA 
NA. 
NA 
NA 
NA 
NA 

12 m3/day 
350 daystyear 

6 Year 
(see table below) 

pci/m3 
pCim3 
pci/m3 
pci/m3 
pCim3 
pci/m3 
pCim3 
pCim3 
pCim3 
pCim3 

CDI csq ILCR 
Cadioouclides (pCi) (pCi)- (unitless) 

"137+ Id NA 1.9E- 11 NA 
NP237+ Id 6.48-04 2.98-08 1.9E-11 
PU238 3.2E-04 3.98-08 1.3E-11 
R%b+8d NA 7.OE-09 NA 
R%28+ Id NA 6.9E- 10 NA 
R"m+4d NA 7.7E- 12 NA 
Sr90+ Id NA 6.2E- 11 NA 
Tc99 NA 8.3E- 12 NA 
Th228+ 7d NA 7.88-08 NA 
w3cl ME-03 2.98-08 5.3E-11 
-%2+ 1od NA l.lE-07 NA 
uz34 4.28-04 ' 2.68-08 1.1E- 11 

Id NA 2.5E-08 NA 
"23a+zd 3.88-03 2.48-08 9.2E- 11 

NA NA NA NA 
NA NA ' NA NA 
NA NA NA NA 
NA NA 
NA NA NA NA 
NA NA NA NA 

NA Nf! 

1.9E-I0 . - I ILCR Summation - 

C-In-357 



Table C.111-222 - 
Summary of Intake Quantitation (chemicals) Alternative 3 

Solid Waste IAndfill with Federal Ownership: Off-Property Farmer (Cbild) 
Via Ingestion of  Meal Produds 

IR 
FI 
EF 
EDn 
EDc 

ATc 
ATn 
CS 

BW . 

lngcrtion rate of mcat 
Fraction ingested from contaminated source 
Exporurc frcqucncy 
Exposurc duration lor nom-carcinogear 
Exporurc duration for carcinogcns 
Body wcigbt 
Average timc for carcinogcnr (lifetime) 
Average timc for non-carcinogcnr (EDn x 365) 
Concsntration of cbcmicals in mcat 

CS X EFX ED X FI X IR 
BW X AT 

CbcmicaI Concenlnliou 

Compound Concentration 

antimony 
arsenic 
beryllium 
uranium-to+l 
bcnzo(a)pyrctx 
car bazolc 
aroclor- 1254 
aroclor-12MI 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

9.1 E -09 
N A  

4.OE-09 
6.9E-06 
4.5E-08 
8.4E-11 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
NA 
NA 

0.039 kg/day 
0.75 (CJniUesr) 
350 dayskar  
6 Year 
6 Year 
I5 kg 

25550 days 
2190 days 

Compound -Concentralion Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

NA 
NA 
N A  
N A  
N A  
NA 
NA 
N A  
N A  
NA 
N A  
N A  
NA 
NA 
NA 



__________ 
. Table C.111-222 (conIinuedF 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Child) 

Via Ingestion of Meal Products 
__ - 

ILCR Calculation ____ 
-.(mp/kg-day) (mdkg-day) (unitlessl Compound (mg/kR-day) (ma/Ln-day)-' (unitless 

HQ Calculation - 
CDI RID HQ CDI CSF I LCR 

1.7E-11 4.OE-04 43E-08 antimony 1.5E-12 NA NA 
NA 3.OE-M NA .arsenic UA 18E+00 NA 

7.SE-12 5.OE-03 1.SE-09 beryllium 6.JE-13 43€+00 28E-12 
13E-08 3.OE-03 438-06 uranium-total l.lE-09 NA NA 

Zoompound - 
intimony 
irsenic 
=gllium 
Iranium-total 

benzola byrene )enzo(a)pyrene 
:a rbazole 
iroclor-1254 
iroclor - 1260 
lieldrin 

7.2E-12 73E+00 53E-11 

I 

I HQ Summation = 438-06 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

5.OE-OS 

I -- I ILCR Sommatioa = 56E-11 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. I ._ 

carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 

2.OE-02 
7.7E+00 
7.7E+00 
1bE+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.1E- 16 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table C.111-223 
Summary of Iotake and Risk Quaotitatioo (radionuclides) Alteroative 3 

Solid Waste Laodfill witb Federal Owaersbip: Off-Property Fanner (Child) 
Via Iogestioo of Meat Products 

otate  Equatioo 

IR 
Fl 
EF 
EDn 
Cf 

CfX EFX EDn X FIX IR 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

U7+ Id 
Np237+ ld 
pups 

Rn222+4d 

TC, 

n?u) 

R%26+8d 
Ra228+ld 

Sr90+ Id 

%28+ 7d 

NA 
l.lE-07 
4.9E- 10 

NA 
NA 

ERR 
NA 
NA 
NA 

3.9E108 

%32+ 1od 
u234 

%8+2d 
'P5+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.1E-03 
LlE-04 
2.38-03 

NA 
NA 
NA 
NA . 
NA 
NA 

0.039 kg/day 
0.75 (Unitless) 
350 daysfyear 

6 Year 

CDI . csq ILCR. 
Radioouclides (pCi) (pCi)- (uoitless) 

cS 137+ Id 
NP237+1d 
Pum 

I %2+ 1od 
I u234 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
6.6E-06 
3.OE-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.48-06 

1.3E-01 
6.88-03 
1.4E-01 

NA 
NA 
NA 

NA 
NA 

N 4  . 

2.8E- 11 
2.2E- 10 
2.2E-10 . 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
55E- 11 
13E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.5E- 15 
6.6E- 18 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.1E-17 

2.1E- 12 
1.1E-13 
2.8E- 12 

NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summatioo - - 5.OE- 12 
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IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-224 
Summary of Intake Quantitalion (chemicals) Allernalive 3 

Solid Waste landfill with Federal Ownership: Off-Properly Farmer (Child) 
Via Ingestion of Dairy Products 

1 

lngcstion rate of dairy products 
Fraction ingcstcd from contamioatc 
Exposure frcqucncy 
Exposure duration for son-urcinogcm 
Exposurc duration for urcinogcns 
Body weight 
Avcragc timc for urcinogcns (lifelimc) 
Avcragc timc for noo-arcinogcns (EDn x 365) 
Conccotration of chemicals in animal products 

CS X E F X  E D X  FI X IR 
BW X AT 

Cbomkrl Comccmtntions 

Compound Coocentration Lloits 

antimony 9.lE-10 m%Lg 
arscoic NA m%Lg 
beryllium 3.6E-12 mdLs 
uranium-total 2.58-05 m%Ls 
beozo(a)pyrcoc 1.4E-08 m%Le 
car ba mlc 26E-11 m%Lg 
ardor-1251 N A  m%Ls 
aroclor- 1260 NA m%Lg 
dicldrin N A  m%Lg 

N A  N A  mdkg 
N A  NA m%kg 
N A  N A  m%Lg 
N A  N A  mdLs 
N A  N A  m C B  
N A  N A  m%Lg 
N A  N A  m%Le 

References -___ 

0.9 llday 
0.75 (Llnitlcss) 
350 dayshear 

6 Year 
6 Year 

25550 days 
2190 days 

I 5  kg . 

Compound Concentration Units 

N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 

N A  
NA 
NA 
N A  
NA 
NA 
N A  
N A  
NA 
NA 
N A  
N A  
N A  
N A  
N A  



I .  

Compound 
antimony 
arsenic 

__________ _____..- 
Table C. I1 I - 224 (coot ioued) 

HQ Calculation 
CDI RID HQ 

mdkg-day) (mglkn-day) [unillessl 
3.9E-I1 4.OE-M 9.88-08 

:A 3.OE-04 NA 

Summary of Risk Charactekzation (chemicals) 
Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Child) 

Via logestion of Dairy Products 

beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor-1260 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
.NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Calculation I-- 1 CDI I CSF I . II-CR- 
mp/kg-day)( (mp/kg-day)-' I (unitlens] 
3.48-12 NA 

arsenic 1EE+00 
13E-14 43E+00 

l . lE-06 3.OE-03 3.6E-04 I 9.28-08 NA 
16E-13 5.OE-03 I 

I 
I HQ Sommatioo = 3.6E-04 

benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

7 3 E + 0 0  
2.OE -02 
7.7E+00 
7.7€+00 
lbE+OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
5.7E - 14 

3.9E-IO 2.OE-15 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Sommalioo = 3.9E- I (  
L 
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Intake Equation 

IR 
F1 
EF 
EDn 
CP 

Table CIII-225 
Summary of Intake and Risk Quadtation (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Child) 
Via Ingestion of Dairy Products 

C p X  EFX EDn X FI X IR - - 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

O137+ld 
NP237+1d 
p%f3 

. R%22+4d 

TCW 

- ku I  

R%?6+8d 
R??28+ld 

Sr5Q+ Id 

n228+7d 

NA 
9.88-09 
9.7E- 11 

NA 
NA 

ERR 
NA 
NA 
NA 

3.2E-08 

%32+ 1od 
urn 

u'L38+2d 
' 235  + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.68-03 
4.OE-04 
8.38-03 

NA 
NA 
NA 
NA 
NA 
NA 

0.9 Vday 
0.75 (Unitless) 
350 daystyear 

6 Year 

CDI CSF ILCR 
tadionuclidcs (pCi) (pCi)-' (unit less) 

cs 137+ Id 
NP237+ld 

Rrt226+8d 
Ra?28+ld 
Rn222+4d 

PU, 

Sr90+ld 
TCW 

- 4 3 0  
%32+ 1od 
u234 

Um+Y 

%28+7d  

' 235+  Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
i .4~-05  
1.4E-07 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.6E-05 

l.lE+Ol 
5.6E-01 
1.2E+01 

NA 
NA . 

NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.1E- 15 
3.OE- 17 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.OE- 16 

1.7E- 10 
9.OE- 12 
2.3E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

4.2E- 10 - I ILCR Summation - 
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Intake Epmalio. 

. I R  
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-226 
Summary of Intake Quantitation (chemicals) Allemalive 3 

Solid W a c  landfill with Federal h e r s h i p :  Off-Property Farmer (Child) 
Via Ingt&lion of Vcgclabks and F N ~ S  

CS X E F X  ED X FI X IR 
BW X A T  

lngcrtion ratc of fruits or vcgctables 
Fraction ingcstcd from Eontaminakd source 
Exposurc lrequcncy 
Exposure duration lor non-carcinogcm 
Exposure duration for carcinogcns 
Body wcight 
Avcragc timc for carcinogcnr (lifclimc) 
Avcragc timc for non-carcinogcnr (EDn x 365) 
Concentration 01 chemicals in vcgctables 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
bcnzo(a)pyrcoc 
carbazolc 
arodor-1254 
arodor-1260 . 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.1 kglday 
1 (Unitless) 

350 dayshear 
6 Ycar 
6 Year 

I5 kg 
25550 days 

2190 days 

Compound Concentration Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
NA 

\ 



____ ____.____ -~ - 
Table C.111-226 (continued) 

Summary of  Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Cbild) 

Via Ingestion of Vegetables and Fruits 
-~ 

HQ Calculation 
I I CDI I R I D  I HO 

arsenic 
beryllium 
uranium-tolal 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

6.5E-10 4.OE-04 1.6E-Ot 

2.7E-10 
2.2E-OS 
1.2E-10 

3.OE-04 NA 
5.OE-03 5.SE-OL 
~ . o E - o ~  7 . 2 ~ - a  

NA NA 
NA NA 
NA NA 
NA NA 

S.OE-OS NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA . NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 

I 

I HQ Summation = 7.28-(33 

intimony I 56E-11 
irsenic 
xryllium 
iranium-~otal 
xmo(a)pyrene 
:arbazole 
irwlor-1254 
iroclor-1260 
lieldrin 

I 
[ILCR Summrtioo = 1AE-IO 

NA 
1AE+00 
43E+OO 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 

NA 

16E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
1.OE-10 

7.4E-11 
1.SE-13 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ’ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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I 

Intake Equation 

IR 
FI 
EF 
EDn 
c v  

Table C.111-227 
Summary of Intake and Risk Quantitatioo (radioouclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 
Via hgestioo of Vegetables and Fruits 

Cv X EF X EDn X FI X IR - - 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

cs137+ Id 
NP237+ Id 
hLas 
R%+8d 

R%2+4d 

TC99 

R%+ Id 

sr90+ Id 

7d 

NA 
2.5E-05 
1.3E-05 

NA 
NA 

ERR 
NA 
NA 
NA 

8.OE-05 

%32+ 1od 
u234 

U23a+Y 
"235+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.OE+00 
5.48-02 
l.IE+00 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 kg/day 
. 1 (Unitless) 
350 daysiyear 

6 Year 

CDI CSP ILCR 
Ladionuclides (vCi> (vCi>-' (unitless) 

137+ Id 
'p237+ Id 
pu238 
R%+8d 

R"P2+4d 

rc99 

%ul 
nhP2+ rod 
u234 

'23a+zd 

RaZ28+Id 

Sr90+ld 

%+7d 

'235 + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
5.38-03 
2.68-03 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.E-02 

2.2E+02 
l.lE+Ol 
2.48+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
13E- 11 
LE- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.2E- 12 
S.8E- 13 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.2E- 13 

3JE-09 
1.8E- 10 
4.7E-09 

NA . 
NA 
NA 
NA 
NA 
NA 

8.4E-09 - I ILCR Summation - 

4 

C-111-366 



IR 
EF 
EDo 
EDc 
BW 
ATE 
ATn  
CS 

Table C.111-228 
Summary of Intake Quaotitatioa (chemicals) Alternative 3 

Solid Wlste,Loodfill with Private Ownership: Off -Property Farmer (Adult) 
Via Drmking Water Ingestion 

- - CS X EF X ED X IR 
BW X A T  

Ingestion rak of groundwater (RAGS 1989) 
Exposure frequency 
Exposure duration for oon-carcinogem 
Exposure duration for carcinogens 
Body weight 
Average lime for carcinogens (lifetime) 
Average lime for non-carcinogens (ED0 x 36.5) 
Conecotration of chemicals io groundwater 

2 I/day 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

350 dayslycar 

CLcikal Comccntntiou 

References . 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium -total 
benzo(a)pyreoc 
carbazole 
arodor-1254 
arodor- 1260 
dieldrin 

0 
0 
0 
0 
0 
0 .  
0 

0.00E+00 
O.M)E+OO 
0.00E+00 

O.WE + 00 
O.WE + 00 
0.00E+00 
OBOE +00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.WE+00 
O.OOE + 00 
O.OOE + 00 

2.70E-06 

Compound Concentration Units 

0 
0 
0 
0 
0 
0 
0 

. o  
0 

. o  
0 
0 
0 
0 
0 

O.OOE+W m d l  
O.OOE+W m d l  
0.00E+W m d l  
O.OOE+W m d l  
0.00E+00 m d l  
O.M)E+OO m d l  
O.OOE + 00 m d l  
O.OOE +00 m d l  
O.OOE+W m d l  
0.00E+W mdl  

0.00E+00 mgn 
O.OOE + 00 m d l  
0.00E+00 m d l  

0.00E+00 . men 
O.OOE+W . men 
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Iotate Equatioo 

Table CIII-229 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Private h e r s b i p :  Off-Property Farmer (Adult) 
Via Ingestion of Drinking Water 

CW X EFX EDn X FIX 1R 

IR Ingestion rate of groundwater (RAGS. 1989) 2 vday 
EF Exposure frequency 350 daysfyear 
EDn Exposure duration 70 Year 
FI Fractional intake for radionuclides 1 (Unitless) . 
cw Concentration of radionuclides in groundwater (see table below) 

csU7+ Id 
Np237+ld 

R%26+8d 
R?28+ Id 

Sr90+ Id 

%+ld 

b 

R%.2+4d 

Tc99 

.rh, 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

P C i  
p C i  
p C i  
P C i  
p C i  
p C i  
PCi 
p C i  
P C i  
p C i  

%2+ 1M 

' 3 5  + Id 
urn 

~ f l o + t d  
O.OE+OO 
O.OE+OO 
O:OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
8.OE-04 
4.OE-05 
9.OE-04 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

p C i  
p C i  
p C i  
p C i  
p C i  
p c i  
p C i  
p C i  
p C i  
p C i  

CDI CSP ILCR 
Radionuclides (vCi) (vCi)-' (uoitless) 

%7+ld 
Nb+ Id 

R%+8d 
R%+ id 

"9O+ Id 

n22S+ 7d 

%38 

Rnzz+4d 

TC99 

w30 
%z+ lod 
u, 
u p s + z d  
UZ3S+ld 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.9E+01 
2.0E+00 
4.4E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.1E- 10 
2.2E- 10 
7.8E- 10 
ME- 10 
1.E- 12 
3.6E- 11 
13E-12 
53E- 11 
1.3E- 11 
1.z -  10 
1.6E- I1 
1.6E- 11 
ZOE- 11 

NA - 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.3E- 10 
3.IE- 11 
8.8E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

I I I ILCR Summatioo I 1.5E-09 I 

. . .  
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DA 
.EF 
EDn 
EDc 
BW 
ATc 
A I 0  
SA 

Dermal absorbed dose 
Exposure frequency 
Exposure duration for non-carcinogcm 
Exposure duration for carcinogens 
Body weight 
Avcragc lime for carcinogens (lilelimc) 
Avcragc lime for nod-carcinogens (EDn x36S) 
Skin surfacc area available for conlac1 

Compound 

nnlimony 
arsenic 
beryllium 
uranium- 1 0 ~ 1  
benzo(a)pyrcoc 
carbazole 
aroclor- 1254 
ardor -1260 
dieldrin 

0 
0 
0 
0 
0 
0 
0 

- DA X EF X 8 D  X SA 
BW X A T  

Units DA -- 
O.00@+00 mg/cm2-day 
0.00@+00 mgtcm2-day 
0.00@+00 mg/cm2-day 
6.758-13 mg/cm2-day 
O.OOE+OO mg/cm2-day 
O.OOE+OO mg/cm2-day 
0.00@+00 mg/cm2-day 
0.008+00 mg/cm2-day 
O.OOE +OO mg/cm2-day 
0.00@+00 mg/cm2-day 
O.W@+OO mgtcm2-day 
0.00@+00 mg/cm2-day 
O.OOE+OO mg/cm2-day 
O.oOE+OO mg/cm2-Jay 
O w 8 + W  mC/cm2-day 
0.00@+00 mg/cm2-day 

I 

QV mg/cm’-day 
350 dayshear 
70 Year 
70 Year 
70 kg 

2SSSO days 
2SSSO days 
23000 cmz 

, 

Compound DA llnju_ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
u 

0.00@+00 mg/cm*-day 
O.OOl?+M) mg/cm’-day 
O.OO@+OU mg/ccm’-day 
O.OOE+OO mg/cm’-day 
0.008+00 mg/cm’-day 
0.OOE+00 mg/cm’Lday 
0.008+00 mg/cm2-day 
0.008+00 mg/cm’-day 
O.ME+OO mg/cm’-day 
O.ME+W mg/cmz-day 
O.OOE+OO mg/cm2-day 
0.008+00 mg/cm2-day 
O.OOi?+00 mg/cm’-day 
O.M@+OO mgmu’-day 
O.MW tub mycnil-day 

, 



. - __ 
TabiCCiii -230 (cooiioucd j 

Compound 
inlimony 
menic 
beryllium 
uranium - lot4 
bc NO( ')pyre ne 
:a r bazole 
broclor- 1254 
iroclor- 1260 
iirldrin 

0 
0 
0 
0 
0 
0 
0 
0' 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Summary of H i s t  Charuteriration (chemicals) 
Solid Wastc landfill wiib Yrivatc Owncrrbip: 011-Propcrty Varmcr (Adull) 

Via Dcrmal Contact wbilc Sbowcriog 

NA 6.00E-OS NA 
YA ZBSE-04 MA 
YA 5.00E-03 NA 
2.13E-10 I.SOE-M 1.42E-OL 

NA NA MA 
YA NA NA 
YA NA NA 
UA NA NA 
UA 4.50E-OS MA 
HA NA NA 
VA NA NA 
VA NA NA 
YA NA NA 
YA NA NA 
UA NA NA 
YA NA NA 
NA NA NA 
NA NA NA 
YA NA NA 
YA NA NA 
UA NA NA 
YA NA NA 
YA NA NA 
YA NA NA 
NA NA NA 
YA NA NA 
YA NA NA 
YA NA NA 
NA NA NA 
YA NA NA 
YA NA NA 

I !io 
. . . . . . - - . - . 
s!!!!!m*rk!_= 

-. . . . . . . .. - . . 
I.4III-IY - .- - . . 

inlimony 
irsenic 
q i l i u m  
iranium-total 
%nzo(a Jpyrcne 
arbazole 
iroclor- I254 
iraclor - 1260 
lieldrin 

NA 
' 190E+00 

430E+00 
10 NA 

NA 
2.22E-02 
I.O)E+Ol 
I.(13E+Oi 
1.78E+OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

, NA 
NA 

' NA 

NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
NA 
NA 
NA 
NA 
NA 
NA 



e 

IR  
EF 
@Do 
@Dc 
BW 

ATn 
C S  

A r c  

P CS X EFX @ D X  IR 
BW X A T  

Inhalation rile of garcs (RAGS, 1989) 

exporurc duration for non-mrcinogcm 
exposure duration for carcinogens 
Body weight 
Avcragc limc for carcinogens (lifelime) 
Avcragc lime for non-carcinogcnr (@on x 365) 
Cooccnlralion of chcmicalr in   oil 

exposure Irequcncy 

_____ References 

Compound Concentration 1Jnilt 

antimony 
arrcnic 
beryllium 
uranium-lata1 
beozo( a)pyrcnc 
carbazole 
aroclor- 1254 
aroclor- I260 
dieldrin ........ ........ ........ ........ ........ ........ ........ 

9.se-10 
o.oe+oo 
o.oe+oo 
o.oe+oo 
1.38-12 
5.4@-12 
o.oe+oo 
o.oe+oo 
o.op.+oo 
O.OE+OO 
O.OE +oo 
O.OE+oo 
O.OE+oo 
O.OE+OO 
O.OE too 
u.oe+oo 

20 m’lday 
350 days/ycai 
70 Year 
70 Year 
70 k8 

2S550 days 
25550 days 

(rcc tablc below) 

Concentration Units Compound ______ ... 00e+OO mum3 ... o.oe+oo mum3 ... 00e+oo m u m 3  ... O O ~ + O o  m u m 3  ... O U E + O O  mum’ ... 00e+oo mum’ ... ooe+oo mum’ ... O O E + o o  mum’ ... OOE+W mum’ ... ooe+oo m u m 3  ... ooe+oo mum’ ... 008too mr/m’ ... ooe+Do mum’ 
e.. ooetoo mum’ ... 0 oe +oo mum’ 



-____ _A_ 

Tablc C.111-231 (conlinucd) 
Summary of Risk Cbaractcriration (cbcmicalo) 

Solid Waste landfill with Private Owncrsbip: Off-Propcrty l~armtr (Adult) 
Via Inhalation of Particulatcs 

.Compound 
anlimony 
arsenic 
beryllium 
uranium-told 
benzo(a )pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

m e u n d  
antimony 
arsenic 
beryllium 
uranium-told 
benzo(a)pyrene 
carbarole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

2.6E-IO NA NA 
VA 
VA 
VA 

3.5E-13 
1.5E-12 

VA 
YA 
VA 
VA 
YA 
VA 
VA 
YA 
VA 
NA 
YA 
VA 
NA 
YA 
YA 
YA 
VA 
VA 
VA 
VA 
VA 
YA 
NA 
VA 
VA . 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OB+OO 
O.Ol!+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+M 
O:OE+QO 

26E-10 NA NA 
VA NA NA 
NA NA NA 
NA NA NA 

3.5E-13 NA NA 
1.5E-12 NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
VA NA NA 
VA NA NA 
NA NA NA 
NA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA ' NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
YA NA NA 
YA NA NA 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.UE+OO 
O.OE+On 
O.UE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.UE+OO 
O.OE+OO 
O.nE+OO 
O.UE+OO 
O.OE+OU 
O.OE+OO 
O.OE+(IO 

t.SE+OI 
8.JE+OO 

6.1E+OO ' 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

16E+OI 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA .  
, NA 
NA 
NA 
NA 
NA 

LIE-1 
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' Intake fiuation 

IR 
EF 
EDn 
ca 

Table CIII-232. 
Summary of Intake md Risk Quantitatioo (radioouclides) Alternative 3 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Adult) 
Via Inhalation of Gases and Particulates 

CaX EF X EDn X IR - - 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

&137+1d 
NP73?+ id 
% 

R%2+4d 

TC99 

.rh, 

R%+8d 
R???8+ id 

"90, Id 

n228+7d 

O.OE+OO 
3.68-08 
1.7E-07 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
65E-07 

t 

pCim3 
pCim3 
pCim3 
pcim' 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
piJim3 

%2+ iod 
"34 

%8+U 
"235 c Id 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

6.78-08 

20 m3/ctay 
350 daysoear 
70 Year 

(see table below) 

pCim3 
pCim3 
pcim' 
pCim3 
pCim3 
pCim3 
pcim3 
pcim3 
pCim3 
pCim' 

CDI CSP ILCR 
Radionuclides (uCi) (uCi)-' (uni tless) 

OU7+ld 
NP737+ id 

R%6+8d 
R??28+ id 

sr90+ Id 

p u ,  

Rnzz+4d 

TC, 

%30 
%z+ iod 
u, 
%+2d 

7d 

%ZS+ Id 

O.OE+OO 
O.OE+OO 

. O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

NA 
1.8E-02 
8.28-02 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.2E-01 

3.3E-02 

1.9E- 11 
2.9E-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
83E- 12 
7.88-08 
2.9E - 08 
1.1 E- 07 
2.68-08 
2.5E-08 
24E-'O8 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
5.lE-IO 
3.28-09 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.28-09 

8JE- 10 

I 
I ILCR Summation f 1.4E-08 

C-111-373 
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Table C.111-233 

Summary of Intake Quantitaiian (chemicals) Alkrnaiivc 3 
Solid WJUC landfill wirb Private Ownership: Off-Property Farmer (Adult) 

Via InBcli(ion of Meal Products 

. .. . ,. . . . . . ._ . 

IR 
FI 

. EF 
EDn 
E D,c 
BW 
ATc 
ATn 
cs 

C-F x en x Fl x le 
BW X A T  

~nges~ io i~  ra(c of meat 
Fraction ingcslcd from conlaminatcd source 
Exposure frequency 
Exposure Juration for non-carcioopm 
@xposwc duration lor arcioogcns 
Body wcigbl 
Avcragc timc lor carcinogens (lifetime) 
Average lime for non-carsinogcnr (@Do x365) 
Concentration 01 chemicals in meat 

. 

C*pouDd Concentration Units 

antimony 
arscnic 
beryllium 
uranium -lob1 
benzo(a)pyrcnc 
carbadc 
aroclor- 1254 
aroclor- 1260 
dieldrin 

0 
0 
0 
0 
0 
0 

' 0  

1.28-07 
O.OE+oo 
O.OE + oo 
2.78-08 
3.18-09 
3.4e-11 
O.OE+oo 
O.O@+oo 
O.OE+oo 
O.O8+oo 
o.oe + 00 
O.OE+oo 
o.oe+oo 
O.OE+oo 
O.OE +oo 
U.Ul!t(lO 

0.101 kuday 
0.75 (Ilnillers) 
350 days/)+ar 
70 Year 
70 Year 
70 kg 

25550 days 
25550 day3 

Compoud Concentration Units ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 
!!r!c!roccr 

O.OE +oo 
o.oe+oo ' 

O.OE +oo 
o.oe +oo 
O.OE +oo 
O.OE +oo 
O.OE+M 
0.OE + 00 
o.oe+oo 
o.oe+oo 
O.OE+oo 
O.OE +oo 
o.oe +oo 
O.OE +oo 
o.oe +oo 



___ ___ 
Tablc C.111-233 (contioucdb 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Summary of Risk (%araclcri+alion (chcrnicals) 
Solid Waste landfil l  willi Privalc Owocrrbip: Off  - Property Varmcr (Adult) 

Via lngcslion of Mcal Products 

VA 
VA 

2.8E - 11 
3.2E-12 
3.5E-I4 

VA 
VA 
VA 
VA 
NA 
VA 
NA 
VA 
NA 
VA 
NA 
NA 
VA 
NA 
VA 
VA 
NA 
NA 
VA 
VA 
VA 
VA 
NA 
NA 
VA 

__ _ _  - .. . - - 

%pound 
an t imony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor-1260 
dieldrin 

3.OE-04 
5.OE-(13 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA. 

5.OE-OS 

NA . 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

..9.3E-W 

I 
I HQ Summation = 3.2E-01 

antimony 
arsenic 
beryllium 
uranium - total 
benzo( a )pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

O.OE+W 
O.UE+OO 
O.OE+OO 
O.OE+OO 
O.UE+OO 

' O.OE+OO 
O.OE+OO 

O.UE+OO 

O.OE+OO 
O.OE+OO 
o.OE+@ 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

NA 
18E+OO 
43E+OO 

73E+OO 
2.OE -02 
7.7E+OO 
7.7E+OO 
16E+OI 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 

NA 
NA 
NA 
NA 

2 3 E - l l  
7.OE-I( 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- I 

[ ILCR Summalion = 2 3 E - I I  



FEMP-OU02-6 FINAL 
March 1, 1995 

Table CIII-234 
Summary of Intake and Risk Quaotitatioo (radioouclides) Alternative 3 

Solid Waste Landfill with Private h e r s h i p :  Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

h a k e  h u a l i o n  f CFX EFX EDn X FI X IR 

IR Ingestion me of m e a  
FI 
EF 'Exposure frequency 
EDn Exposure duration 
CF 

Fraction ingested from contaminated source 

Concentration of radionuclides in meat 

O.OE+OO 
15E-07 
6.48-09 
O.OE+OO 
O.OE+OO 

ERR 
O.OE+OO 

O.OE+OO 
3JE-07 

O.OE+OO 

-%2+ lod 
u, 
u?3.3+2d 
'PS+ Id 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.101 kgday 
0.75 (Unitless) 
3SO dayslyear 
70 Year 

O.OE+OO p C i g  
9.OE-06 pCig 
4.OE-07 p C i g  
9.OE-06 p C i g  
O.OE+OO p C i g  
O.OE+OO p C i g  
O.OE+OO p C i g  
O.OE+OO p C i g  
O.OE+OO p C i g  
O.OE+OO p C i g  

ILCR 
(uni tlcss) 

CDI 
ladionudides (PCi) (PCI 

NA 
2.SE-04 
12E-OS 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6JE-04 

1.7E-02 
7.48-04 
1.E-02 

0 NA 
0 NA 
0 NA 
0 NA 
0 . NA ' 

0 NA 

28E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.E- 12 
3.6E-11 
13E- 12 
SJE- 11 
13E- 11 
1.E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.2E- 14 
2.6E- 1S 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.4E- 15 

27E- 13 
11E- 14 
33E- 13 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = 6.98-13 . 



1R 
V I  
EF 
ED0 
EDc 
BW 
ATc 

. A V O  

CS 

CS X EFX E D X  FI X IR  
BW X A T  

In&cs~ion r i le  of dairy products 
Fraction inpsled from cunlaminakd source 
E~posurc frcqucnsy 
Exposure duration for non-carcino&cns 
Exposure duration for urcino&ens 
Body Weigh1 
Avcn&c lime for carcinogens (life8ime) 
Averarc lime for non -carcinogens (@Do I 365) 
Concentration of chemicals in animal producu 

CLcriul  Co.cc.lratiou 

Hcfcrencer 

Compound Concentralion Units 

anlimony 
arsenic 
beryllium 
uranium - lool 
beozo(a)pyrcru 
car bazolc 
a r d o r -  1254 
arodor-1260 
dieldrin ........ ........ ........ ........ ........ ........ ........ 

1.2p.-08 
U.OE+OO 
o.o€!+oo 
7se-05 
O.OE+OO 
O.OE+OO 
o.oe +oo 
o.oe+oo 
o.oe+oo 
o.ot?+oo 
0.OE t o o  
O.OE +oo 
O.OE+oo 
O.OE+oo 
O.OE +oo 
O.OE+OO 

0.4 W a y  
0.75 (Ilnitlcss) 
350 dayx/ycar 
70 Year 
70 Year 
70 t i  

25550 days 
25550 days 

Compound Concenlration Lrriitr 

o.oe+oo wh 
O.UE+W m o l  
O.OE+OO m a d  
O.OE +00 m a r  
O.OE+OO m o s  

O.OE+OO m o r  
O.OE+oo m o l  
O.OE+oo m o l  
O.OE+OO m a 8  
O.OE +w m a s  
O.OE+Oo m o l  
o.oe +oo m o r  
O.OE +oo m o r  
O.OE+OO m o r  

... ... ... ... ... ... ... ... . . . .  ... ... ... ... ... ... 

O.OE+OO mPJk6 

I 



- --__- 
Table CIII-235 (cootioued) 

Summary of Ri& Characterization (chemicals) 
Solid Waste Laodfill with Private Owoership: Off-Property Farmer (Adult) 

Via logestioo of Dairy Products 

:ompound 
ntimony 

HQ Calcuh!ion 
CDI  R I D  HQ 

(mdkg-day) (mdkg-day) (unilless) 
4.9E-I1 4.OE-04 1.X-07 

rsenic 
leryllium 
iranium-loid 
iemo(a)pyrene 
arbazole 
roelor- 1254 
roclor- 1260 
licldrin 

O.OE+OO 
O.OE+OO 

. U.UP+u(I 
O.UE+W 
O.OE+M 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

(mdkR-day)l ImdtR-day)-' I (unilless] 
NA . J9E-11 NA 

VA l.JlE+OO NA 
NA 43E+00 N A 

LIE-07 NA NA 
VA 73E+OO NA 
VA 2.OE-02 NA 
UA 7.7E+00 NA 
UA 7.7E+00 NA 
VA lbE+OI NA 
VA NA NA 
VA . NA NA 
VA NA NA 
VA NA NA 

NA . NA VA 
VA NA NA 
UA NA NA 

NA NA UA 
UA NA NA 
VA NA NA 

NA 
NA VA NA 

NA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 

NA NA VA 
NA NA NA 
NA NA VA 

VA NA NA 
NA NA NA 
NA . NA VA 

UA NA . 

ILCR Snmmalioo = ._ O.OE+O( 

3.OE-04 
S.OE-CO 

-07 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 
O.OE+OO 
O.OE+OO 
O.OlI+OU 
O.OE+M 
O.OE+OO 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

I.OE-04 

NA 

A 
A 
3.lE 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

I 

I HQ Snmmalion = 1.OE-04 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

I 
- 

ILCR Calculation 

bmpound 
niimooy 
rscnic 
eqilium 
ranium -lolal 
emo(a)pyrene 
b rba zole 
roclor - l2S4 
roclor- 1260 
icldrio 

NA 
NA 
VA 
VA 
NA 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+M 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

,NA 
VA 
NA 
VA 
NA 
NA 
VA 
NA 
NA 
VA 
VA 
VA 
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Intake Euuation 

IR 
Fl 
EF 
EDn 
C P  

Table CIII-236 
Summary of Intake and Risk Quantitatioo (radionuc1ides)'Alternative 3 

Solid Waste LYldfril with Private Ownership: Off- Property Farmer (Adult) 
Via Ingestion of Dairy Products 

- - C p  X EF X EDnX Fl X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

%7+ld 
NP237+ld 

R%!6+8d 
Id 

pupa 

R"222+4d 

Tc99 

Thpo 

Sr90+Id 

%+7d 

O.OE+OO p C i g  
O.OE+OO p C i g  
O.OE+OO p C i g  
O.OE+OO p C i g  
O.OE+OO p C i g  

ERR p C i g  
O.OE+OO p C i g  
O.OE+OO p C i g  
O.OE+OO p C i g  
O.OE+OO p C i g  

%s,T 1od 
u, 
b 8 - U  
'35- Id 

O.OE-00 
O.OE-00 
O.OE-00 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
2.3E-02' 
ME-03 
2.5E-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.4 Vday 
0.75 (Unitless) 
3SO dayst'yeu 

70 Year 

CDI CSF ILCR 
tadionoclides (pCi) (pCi1-l (uni tlesa) 

0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E+O2 
8.7E+OO 
1.8E+02 

NA 

2.8E-11 NA 
2.1E-10 NA 
2.2E- IO NA 
7.8E- 10 NA 
1.OE- 10 NA 
1 . E -  12 NA 
3.6E- I1 NA 
13E- 12 NA 
55E- 11 N A  
1.3E-11 N A  
1.E- 10 NA 
1.6E- 11 2.m-09. 
1.6E- 11 1.4E- 10 
ZOE- I1 3.m-09 

IA NA 
0 NA NA NA 
0 NA NA NA 
0 NA NA NA 
0 .  NA NA NA 
0 NA NA NA 

I ILCR Summation = 6.5E-09 

C-111-379 
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IR 
FI 
E F  
EDn 
EDc 

ATc 

cs 

nw 
xrn 

Table C.111-237 
Summary of lolakc Quanlilalioo (chemicals) Allernalive 3 

Solid Waste Landfill with Private Ownership: Off-Properly Farmer (Adull) 
Via lngestioa of Vegdablu  urd PNLS 

C S X E P X e D  X FP X IR 
BW X A T  

Ingestion rate of fruib or vegetables 
Fraction io)cstcd from contaminated soure+ 

Exposure duratioo for non-cardnogem 
Exposure duration for carcinogens 
Body wcigbl 
Avcngc time lor carcinogcns (lifetime) 
Average time for non-carcinogens (ED0 ~ 3 6 5 )  
Conccnlratioo of cbcmicals i o  vegetables 

exposure frcqucncy 

Compound 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrcoc 
carbazole 
ardor-1254 
ardor-1260 
dirldrio ........ ........ ........ ........ ........ ........ ........ 

Conccotratio! 

1.3E-06 
O.OE+oo 
O . O E + o o  
1.38 -0s 
1.3E-09 
H E - 0 9  
O.OE+oo 
O.OE+OO 
o.oe+OO 
O.OE+OO 
O.OE+oo 
O.OE+oo 
ooe+oo 
O.OE+OO 
O.OE+oo 
O.OE+OO 

0.122 kdday 
I (LlniJess) 

3SO dayslyear 
70 Year 
70 Year 
70 kg 

2SSSO days 
ZSSSO days 

Conccnlralion Compound ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

O.OE+OO 
O.OE +oo 
O.OE +oo 
O.OE+OO 
O.OE +oo 
O . O E + o o  
O.OE+OO 
O . O @ + M  
O.OE+OO 
O.OE+oo 
o.oe +oo 
O . O ~ + O O  
O.OE t 00 
O.OE +oo 
o.oe+oo 



~ . _ _ _  
Table C.111-237 (continued) 

Summary of  Risk Characterization (chemicals) 
Solid Waste Landfill with Private Ownerahip: Off-Properly Farmer (Adult) 

Via Ingestion of  Vcgctablea and I:ruits 

Com und m&-day) (mdkg-day) 
HQ 

(unillesr] 

larsenic 
beryllium 
uranium - told. 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin . ' 

3.0E-04 
5.OE-O) 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
NA 

NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.4E-06 

.- .. 
ILCR Calculation 

I I CDI ILCR 

arsenic 
beryllium 
uranium-lold 
benzo(a)pyrrne 
carbazole 

aroclor - I260 
dieldrin 

.roclor- 1254 

18E+00 
4 3 E + 0 0  

73E+00 

1.7E+00 
7.7E+00 
1 6 E t 0 1  

NA 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.SE-l I 
1 m - 1 3  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Intake Emation 

IR 
R 
EF 
EDn 
c v  

Table CIII-238 
Summary of Lotake and Risk Quantitatioo (radionuclides) Alternative 3 

Solid Waste Lyldfill with Private Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

=I CvX EFX EDn X FI X IR 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

Exposure duration 
Concentration of radionuclides in vegetables 

Eiporure frequency 

csU7+1d 
Np237+ld 
pups 

R%+U 

=%9 

ni, 

Ra2?6+8d 
R%+ Id 

srm+ld 

%+7d 

O.OE+W 
3.68-05 
1.E-04 
O.OE+OO 
O.OE+OO 

ERR 
O.OE+OO 
O.OE+OO 
O.OE+OO 
7.1E-04 

%32+ lo1 
"34 

u238+24 
' 3 S +  Id 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
4.OE - 03 
20E-04 
4.48-03 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.122 kg/day 
1 (Unitless) 

350 dayslyear 
70 Year 

CDI CSP ILCR 
tadioauclides (pCi> ( n t 3 - l  (unitless) 

\ 
csU7+ld 
NP737+ld 

R%+8d 
R%+ld 

"90+ ld 

%28+7d  

put38 

Rnm+*d 

=c, 

Thpo 
%+lo1 
u234 

"pa+2d 
'DS+ld 

0 
0 
0 
0 
0 
0 

NA 
1.lE-01 
4.9E-01 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.1E+OO 

12E+01 

13E+01 
5.9E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
22E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.E- 12 
3.6E- 11 
13E- 12 
5JE- 11 
13E- 11 
1.z- 10 
1.6E- 11 
1.6E- 11 
2OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
U E -  11 
1.1E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

. NA 
28E-11 

1.9E- 10 
9.4E- 12 
26E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

6.2E- 10 I ILCR Summation 3 

C-III-3 82 



IR 
EF 
EDn 
FDC 
BW 
ATc 
AT0 
cs 

E 

I a b k  C.111-239 
Summary of Inlakc Qumlilalioo (ehemkals) Allernalive 3 

Solid Waste bodti l l  with Private Ownership: Off-Property Farmer (Child) 
Via Drinking Water lngtslioo 

Ingestion rate of groundwater (RAGS 1989) 

Brposure duration lor non-carcinogem 
l?nposurc duration for carcinogens 
Body wcigbt 
Average lime lor carcinogens (lifetime) 
Average lime lor no~~-carcinoge~~s (@Do x 365) 
Concentration of chemicals in grounchvatcr 

exposure frcqucocy 

Relereoccs 

CS XBF X ED X IR  
BW X AT 

Ckmical Comaatratioas 

Compound Concentralion Unib 

aolimony 
orstoic 
hrryllium 
uranium- total 
bcnzo(a)pyrcoc 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2.70E-06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I llday 
350 days/pr 

6 Year 
' 6 Year 
IS kg 

25550 days 
2190 days 

Compound Coointration llnib 

NA NA mrJl 
NA NA m m  
NA NA m 3  

NA NA mcJl 
NA NA m d l  
NA NA mrJl 
NA NA m f l  
NA NA mrJl 
NA NA m m  
NA NA mrJl 
NA NA m?.4 
NA NA m m  
NA NA m m  
NA NA mm 

NA NA 1 m m  

3 
1 



Table C.Ill-239 (continued) 
Summary of Risk Characterization (chemicals) 

Solid Wasic Landfill with Private Ownership: Off-Property Farmer (Child) 
-. _______ - __ . _ _  _. - -. - - .... Drinking Water lngertion 

I LCR Calculi t ion 
CDI 

2ompound __ 
intimonv VA NA 

Vi  - . 
__ - - - - . - - 

tlQ 
.Compound 

arsenic 
beryllium 
uranium- total 
benzo(s)pyreoe 
car bazde 
sroclor- 1254 
armlor- 1260 
dieldrin 

antimony 4.00E-04 NA 

E-01 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

3.00E-04 
5.OOE-00 
3.00E-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OOE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

5.7SE -05 

NA . 

5.15E-OS 

irsenic 
xryllium 
irrnium-total 
xnzo(a)pyreoe 
:rrbazole 
iroclor- 1254 
iroclor- 1260 
lieldrin 

E- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

I.’ISE+UO 
430E+00 

130E+00 
2.OOE-02 
l.lOE+OO 
l.l0E+00 
160E+OI 

-08 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA . 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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take Epuatioo 

IR 
EF 
EDn I 

rn 
cw 

Table CIII-240 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Drinking Water 

Cw X EFX EDn X Fl X IR 

Ingestion rate of groundwater (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

CSU7+ld 
NP237+1d 
p%u 

Rnm+4d 

Tc99 

~ 2 3 0  

R%+8d 
R%+Id 

sr90+ Id 

%?8+ 7d 

NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

p C i  
p C i  
p C i  
pcin 
p C i  
p C i  
p C i  
p C i  
PCfl 
p C i  

.n??32+ 1od 
uz34 

U238+2d 
'235+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.OE-04 
4.OE-05 
9.OE-04 

NA 
NA 
NA 
NA 
NA 
NA 

1 uday 
350 daysiyear 

6 Year 
1 (Unitless) 

(see table below) 

p c i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
pcin 

CDI CSF ILCR 
Ladioouclideo (UCi1 (pCi1-l (unitless) 

%7+ld 
NP237+ld 

R%+8d 
R%+ld 

Sr90+ld 

%28+7d 

PUMI 

%22+4d 

T%.?a 
n?32+ lod 
u234 

u238+2d 
'PS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E+OO 
8.48-02 
1.9E+OO 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE-10 
1.7E-12 
3.6E-11 
1.3E- 12 
5.5E- 11 
I J E -  11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2:OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E- 11 
13E- 12 
3.8E- 11 

NA 
NA- 
NA 
NA 
NA 
NA 

6.6E-11 : ILCR Summatioo f 

. C-111-385 



DA 
eF 
I?Dn 
E l k  

, BW 
ATc 
A I 0  
SA 

P 

Table C.111-241 
Summary of Intake Quanliralion (chcmkals) Alternative 3 

Solid Waste I indfil l  with Private Ownership: Off-Property Farmer (Ulild) 
Via Dermal Cootad while Bathing 

Dermal absorbed dose 
Erposwc frequency 
I!nporwc duration for 000 -carcinogclu 
enposwc duration for urcinogcns 
Body weiibt 
Avcrap time for carcinoKcns (liktimc) 
Avcrap time lor son-carcinopns (ED0 x 36s) 
Skin surface area available for wotact 

Rcfcrcnccs 

DA X EF X ED X SA 
BW X AT 

Compound D Units 

antimony 
arsenic 
beryllium 
uranium-total 
bcnzo(a)pyrcoc 
urbamlc 
arodor- 1254 
aroclor- I260 
dicldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mdcm’-day 
NA ml/Em2-day 
NA mdcrn’-day 

6.758-13 mg/cm’-day 
NA ml/em’-day 

. NA mdcm’-day 
NA mdcm’-day 
NA m~cm’-day 
NA.mdcm’-day 
NA mdcm2-day 
NA mdcm’-day 
NA m@cm’-day 
NA mdcm’-day 
NA mgJcm’-day 
NA m@cm*-day 
NA mC/cm‘-day 

QV mlJcm’-day 
350 dap/)car 

6 Year 
6 Year 

15 kR 
2SSSO days 

2190 days 
8000 cm’ 

D A  Units Compound 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA m@m‘-day 
NA mdcm’-dry 
NA mglcm’-day 
NA m g d - d a y  
NA m g d - d a y  
NA m&n2-day 
NA mC/cm’-day 
NA mC/cm’-day 
NA mdcm’-dry 
NA mdcm’-dry 
NA mgJcm2-day 
NA mglcm‘-day 
NA ml/cm’-day 

‘NA mgicm’-day 
NA mdcm’-day 



Via I 

Summary af Riak Characterization (chemicalr) 

.- ._ _ _  -.-. . . . . . . - . - xmal Contact while Uathiag 
ILCR Calculation ~ - - ~ . _ _ _ _ _  ___ 1 CDI I CSF 

irscnic 
berfllium 
uranium-tolal 

:arbazdc 
iroclor- U S 4  
iroclor- 1260 
lieldrin 

bCnZO(8)pyrCnC 

SE - 10 

ZBS13-UJ 
S.OOE-a) 
l.SOE-04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.SOE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

2308-06 

NA . 

JOmEnd_- ._  
in t iniony 
irsenic 
ieryllium 
aranium-total 
nmo(a)pyrene 
:srbarole 
iroclor- 1254 
 rocl lor- 1260 
lieldrin 

1.90E+00 
430E+OO 

11 NA 
NA 
2.22E-02 
I.OJE+OI 
l.a)E+Ol 
I .78 E + 0 1 

NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA - 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

PIA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



I. .,; . _- 7 

. ,  , ’a , 
. .  . .  

i .._ 

in 
EF 
ED0 
EDc 
BW 
A It 
ATn 
CS 

Table C.111-242. 
Summary of Intake Uumtit.llon (chemkdr) Alle~mativc 3 

Solid Wastc landli l l  with Private Ownership: Off-Property t t rmer  (Child) 
Via lnbalatiuo of Pafliculata 

Inhalation ralc of gases (RAOS 1989) 

exposure duration for non-carcinogem 
L?xposurc dumtion for carcinogens 
Body wight 
Average time lor carcinogens (Iifetimc) 
Average time for non-carcinogens (@Do x 365) 
Concentration of chemicals in soil 

Exposure f1cquenCy 

Chemical ConccmtnUou 

Cumpound Concentration llni8s 

antimony 
arsenic 
beryllium 
uranium-total 
bcazo(a)pyrcoe 
carbazole 
aroclor-1254 
aroclor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.58- IO 
NA 
NA 
NA 

1.38-12 
5.4E-I2 

NA 
NA 
NA . 
NA 
NA ’ 

NA 
NA 
NA 
NA 
NA 

12 m’lday 
350 dayr/)cri 

6 Year 
6 Year 
I5 kg 

25550 days 
2190 days 

(see table below) 

Compound Conccntration Uniu 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mum’ 
NA mum’ 

NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ . 
NA mum’ 
NA mum’ 
NA m ~ m ’  
NA m ~ m ’  
NA mgm’ . 
NA mum’ 
NA mum’ 
NA mum’ 

NA . m g d  



,..... ..... 

___-__~_____-____-I.._ 
Table C.111-242a (continued) 

Summary of Risk Cbaracterizatioo (chemicals) 
Solid Waste landfil l  with Private Ownership: Off-Property Farmer (Cbild) 

Via Inhalation of Particulates 

mntimony 
menic 
beryllium 
uranium-lold 
bemo(a)pyrenc 
:arbazole 
iroclor-12S4 
iroclor- 1260 
iieldrin 

@pound I (mdkg-day) I (mglkg-day) I (unitless] 
I 7.2E-10 NA NA 

NA NA 
NA NA 
NA NA 
NA . NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA. 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I I luard Qoolicot Sum = NA 

. - - ._. -. -. .. - . ... . - . . . . . . . . . ._ . __ .- -. . . . 
' ' ILCHCalculalion .. ,. 

Zonipound ' I ImCp/t)i-dryi [mdkg-day)-l I (unilless 
inlimonv 6.2E- 1 I 

. 
CSF I LCR 

irrenic 
beryllium 
iranium-lotid 
kmo(a)pyrem 
:arbmole 
iroclor-12S4 
iroclor - 1260 
lieldrin 

NA 
I.SE+OI 
8.4E+00 

6.IE+00 
NA 

NA 
NA 
NA 

NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

16E+OI 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.1E-13 

FA. 
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Table CIII-242b 
Summary of Intake and Risk Quaotitatioo (radionuclides) Alternative 3 

Solid Waste Landfdl with Private Ownership: Off-Property Farmer (Child) 
Via Inhalation of Gases and Particulates 

atake Equation 

IR 
EF 
EDn 
ca 

- - Ca X EF X EDn X IR 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Expure duration 
Concentration of radionuclides in air 

NA 
3.68-08 
1.7E-07 

NA 
NA 
NA 
NA 
NA 
NA 

65E-07 

pcim’ 
pcim’ 
pCim3 
pCim3 
pcim’ 
pCim3 
pcim’ 
pcim’ 
pCim3-. 
pcim’ 

%32+ lod 

uPS+ld.  . 
u234 

“Pa+?d 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.7E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

12 m3/day 
350 daystyear 

6 Year 
(see table below) 

pcim’ 
pcim’ 
pCim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
p ~ m ’  

CDI CSP ILCR 
Ladionsclider (pCi) . [pci)-l [soitless) 

NA 1.9E-11 NA 
2.9E-OS 1.6E- 11 
3.96-08 1.7E- 10 

. NA 7.OE-09 NA . 

%7+1d 
NP237+ld 9.1E-04 

4.26-03 pu, 

Rnz2+4d 

TC99 

%a 

u234 

UPa+?d 

NA 6.9E- 10 NA 
7.7E- 12 NA NA 
6.2E- 11 NA NA 
83E-12 NA NA 

NA 7.88-08 NA 
2.98-08 4.7E- 10 

NA l.lE-07 NA 
2.6E-08 4.4E- 11 
25E-08 NA NA 
2.48-08 NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA . NA 

%2b+8d 
R??3+ld 

Sr!30+ Id 

%8+ 76 

%32+ 1od 

u?3S+ Id 

1.6E-02 

1.7E-03 

I ILCR Summation =I 7.1E-10 

-. 



in 
FI 
EF 
@Do 
EDc 
BW 
ATc 
ATn 
CS 

P 

'I'abk C.111-243. 
Summary of Inlakc Qumlilalion (chemkals) Atlcrnalivc 3 

Solid Wasle l ind l i l l  with Privale Ownership: 011-Property Farmer (Child) 
Via Ingestion of Meat Products 

Ingestion rate of meal 
Fraction Ingested from contaminated source 
exporurc lrcqucncy 
Exporurc duration lor non-carcinogens 
Exposure duralion lor carcinogens 

Average lime lor carcinoRenr (lifelime) 
Avcrak lime for non -carcinogens (ED0 x 365) 
Concentralion of chemicals in meal 

Body Weigh1 

CS X EF X ED X F I X  IH 
B W X A T  

Cbcmiul Comccmtnliou 

C O g p o U O d  Concentration llnits 

anllmony 1.28-07 mdlls 
arsenic . N A  m& 
beryllium N A  m f l R  
uranium - lotal 2.78-01) mdllg 
bcozo(a)pyreoc 3.1@-09 mc/lrr: 
carbazole 3.4e-11 m f l n  
aroclor- 1254 N A  m f l R  
aroclor- 1260 N A  mdkR 
dieldrin N A  m f l l l  

N A  N A  m f l l  

N A  NA mJkr 

N A  NA m o l ,  
N A  N A  m f l R  

N A  NA m R k  ~ 

N A  NA 

NA NA m f l K  

i 

0.039 kdday 
0.75 (llnidcss) 
350 diyshar 

6 Year 
6 Year 

15 kg 
25550 days 
2190 days 

Compound Concentration llnits 

N A  N A  mdlrs 
N A  N A  mdLg 
N A  N A  mdlrll 

N A  mdLR 

N A  NA m f l s  
N A  N A  mdlrs 

N A  N A  m f l s  

NA NA m f l l l  
N A  NA m f l l l  
NA NA mukR 
N A  NA m f l R  
N A  NA mdLR 

N A  
N A  
NA 

N A  N A  

N A  N A  



Summary of Kist Charactc;izatioo (chemicals) 
Solid Waste LaodfilO with Private Ownership: Off-Property Farmer (Child) 

Via logeslioa of Meal Product8 

___--- 
& q y n d  
intimony 
irsenic 
nryilium 
iranium-total . , 

nnzo(a)pyrene 
arbazole 
irmlor- 1254 
irwlor- 1260 
lieldrin 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NE 
NP 
NE 
NP 
NP 
NP 
NP 
NE 
NE 
N P  
NP 

JA 
JA 
5.OE- 1 I 
SBE- 12 
6.3E- I4 

JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
iA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA * 

JA 

3.OE-04 NA 
5.OE-03 NA 
3.OE-03 1.7E-08 

NA NA 
NA NA 
NA ,NA 
NA NA 

5.OE-05 NA 
NA NA 
NA NA 
NA ' NA 
NA ' N A  . 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

IlQ Summation = 5 8 , - A  

arsenic 
beryllium 
uranium - total 
benzo(a )pyre= 
carbazole 
rrmlor-1254 
armlor - I260 
dieldrin 

NA 
1BE+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.71!t(M 
IbE+UI 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA . 

NA 
NA 
NA 

3.68-12 
l . lE-16 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I IlLCR Sommaiion = 3.68-121 
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Table CIII-243b 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Products 

ntake Equation - - CfXEFX EDn X FI X 1R 

IR Ingestion rate of meat 
FI 
EF Exposure frequency 
EDn Exposure duration 
cf 

Fraction ingested from contaminated source 

Concentration of radionuclides in meat 

%37+ Id 
NPi37+ld 

R??26+8d 
Ritr28+ld 

SrW+ld 

%28+ 7d 

4 3 8  

Rn222+4d 

Tc99 

%w 

1 
6 

N A  
5E-07 
.4E-09 

N A  
N A  

ERR 
N A  
N A  
N A  

358-07 

rn?32+ 1od 
u234 

u?38+2d 
'23S+ld 

N A  
N A  
N A  
N A  
N A  
N A  

0.039 kgday 
0.75 (Unitless) 
350 days&ar 

6 Year 

N A  pCi/kg 
9.OE-06 p C i g  
4.OE-07 p C i g  
9.OE-06 p C i g  

N A  p C i g  
N A  p C i g  
N A  p C i g  
N A  p C i g  
N A  p C i g  
N A  p C i g  

CDI CSF ILCR 
tadionuclides (pCi) (pCi\-' ' (unitless) 

Cs137+ld 
NP237+ld 
PUP, 

R"m+4d 

Tc, 

%3tl 
%2+ 1od 
u234 

u?38+8+2d 

R%+8d 
Rap8+ld  

Sf W+ id 

%28+ 7d 

'?35+ld 

N A  
N A  
N A  
N A  
N A  
N A  

N A  
9.48-06 
3.9E-07 

N A  
N A  
N A  
N A  
N A  
N A  

N A  
2.1E-05 

55E-04 
25E-05 
5.5E-04 

N A  
N A  
N A  
N A  
N A  
N A  

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
1.3E-12 
55E-11 
13E-11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
20E- 11 

N A  
N A  
NA 
NA 
N A  
N A  

N A  
2.1E- 15 
8.6E- 17 

N A  
N A  
N A  
N A  
N A  
N A  

N A  
2.8E- 16 

8.9E- 15 
3.9E- 16 
l.lE-14 

N A  
N A  
N A  
N A  
N A  
N A  

2.3E- 14 - I ILCR Summation - 

C-111-393 



Table C.111-244. 
Summary of hlake Quanlilation (chemicals) A l t e t ~ ~ t i v c  3 

Solid.Was8e landfill witb Private h e r s h i p :  Off-Property Farmer (Child) 
Vi. hgCsliW Of Dairy ProdUCtS 

CS X EF X ED X FI X I R  
BW X A T  

IR 
FI 
EF 
EDn 
EDC 
BW 
ATc 
ATn 
CS 

lngcrtion rale of dairy producls 
Fraction ingested from conlaminated source 

Exposure duration for non-urcinogcm 
Exposurc duration lor mrcbogcns 
Body wcigbt 
Avcragc timc for urcinogcns (lifctimc) 
Avcragc lime for non-urcinogcnr (EDn 1365) 
Concentration of cbcmialr In animal producls 

Exporurc Ircqucncy 

CLcrical C0.cc.tnUo.l 

Concentration l l n i b  COmP~!!!L ..... .. ~. . . - 

aolimony 
arrcnic 
beryllium 
uranium - total 
bc nm( a )pyre= 
carbaiolc 
aroclor- 12s) 
aroclor- 1260 
dicldrio 

N A  
N A  
NA 
N A  
N A  
N A  
N A  

Rcfcrcocer 

0.9 Vday 
0.75 (lhidcrr) 
350 days/)car 

6 Year 
6 Ycar 

25550 days 
2190 days 

1s kg 

Compoud - . 

NA 
NA 
N A  
N A  
NA 
N A  
N A  
N A  
NA 
N A  
NA 
N A  
N A  
NA 
N A  



Table C.111-244a Icootinuedl ~~ 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Private Ownenhip: Off-Property Farmer (Child) 

Via logcation of Dairy Producu 

C2rnP9"d 
antimonv 5.2E-IO 4.OE-04 13E-06 
arsenic 
beryllium 
uranium - total 

car b z d e  
sroclor-1254 
a r d o r -  1260 
dieldrin 

bcnzo(r)pyrene 
2E-06 

3.OE-04 
5.OE-03 
3.OE - 03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

N A 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I.IE-(a 

I 
I HQ Summation = I.IE-03 

ILCR Calculation __ 
C?rnPU"d 
antimonv 4.4E-11 NA NA 
arsenic 
beryllium 
uranium- total 
bcnzo(a)pyrene 
carbazole 
aroclor - 1254 
aroclor-1260 
dieldrin 

1BE+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1bE+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

[ILCR Sommalion = NA 
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:ntake Equation 

IR 
FI 
EF. 
EDn 
CP 

Table CIII-244b 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with M a t e  Ownership: Off-Property Fanner (Child) 
Via Ingestioo of Dairy Products 

CpX EFX EDn X R X IR - - 

Ingestion rate of dairy products 
Fraction ingested Gom conlaminated sourcc 

Exposure duration 
Concentration of radionuclides in animal products 

Exposure frequency 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

%32+ 1od 
u?34 

U2u)ctd 
uZ3S+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
13E-02 
l2E-03 
25E-02 

NA 
NA 
NA 

. NA 
NA 
NA 

0.9 vday 
0.75 (Unitless) 
3SO dayslycar 

6 Year 

CDI CSF ILCR 
Radionuclides (pCi) fuCi)-* (enitless) 

(%37+ld 
NP237+1d 
pun8 

R%2+4d 

=% 

%30 
-%32+ 1od 
u, 
"m+ld 
"?38+zd 

R+26+8d 
R%+ld 

Sr90+ld 

%28+7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA * 

32E+01 
I.E+OO 
35E+OI 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
LZE- 10 
7.8E- 10 
LOE- 10 
1.E- 12 
3.6E- 11 
ME- 12 
5JE- 11 
13E- 11 
1.E-  10 
1.6E- 11 
1.6E- 11 
20E- 11 

NA 
NA 

NA 
NA 
NA 

NA . 

NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 

5.2E- 10 
2.E- 1 I 
7.1E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation = 1.3E-09 

C-111-396 

a 



IR 
FI 
EF 
E D 0  
EDc 
BW 
ATc 

, A T n  
cs 

Table C.111-245 
Solid Was10 I indfiI I  with Private Ownership: Off-Properly Farmer (Child) ' 

Via lngtstioo of Vcgdablcr and F N ~ S  

C S X X E D X F I X I R  
BW X A T  

Ingestion rate of fruits or vcpmblcr 
Fraction ingested from contsmlnated source 

Exposwe duration for noo-sor~ino~cm 
Exposwc duration for carcinogens 
Body weight 
Averale time for carcinogens (lifetime) 
Averale lime for non-carcinogens (ED0 I 365) 
Concentralion of cbcmifslr in.vegclablcr 

Exporwc frcqucncy 

Com pound Concentration Units 

antimony 
anrnic 
beryllium 
uranium-tom1 
be nzo(a)pyrc oc 
carbazole 
aroclor- I Z S 4  
aredur- 1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

. 
1.38-06 

N A  
N A  

1.3E-OS 
1.3E-09 
5.38-09 

N A  
N A  
N A  

. N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.1 kgldsy 

350 days/ycor 
I (Clnillcsr) 

6 Year 
6 Year 

25550 days 
2190 days 

IS kg . 

Compound Concentration Units- 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
NA 
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Summary of Risk Charactchation (c6cmieals) 
Solid Waste Landfill with Private Ownership: Off-Property Izarmer (Child) 

Via Ingestion of Vegclablcs and Fruits 

I HQ Calculation 
I CDI 

irrenic 
xrylliurn 
iranium -iota1 
)enzo(a)pyrene 
:arbazole 
iroclor-1254 
iroclor-1260 
lieldrin 

~ .OE-OJ . 
5.011-03 
3.OE - 03 

NA ' 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 

NA 

5.OE-OS 

NA ' 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2BE-OS 

ILCR Calculation 
CSF II.CR 

ComPS!!!nd.- 
anlimony 73E-IO NA NA 
arsenic 
beryllium 
uranium-lotd 
benzo(a)pyrene 
carbazole 
aroclor- I254 
aroclor- I260 
dieldrin 

IBE+00 
43E+00 

73E+UO 
2.OE-02 
7.7E+00 

IAEtOI  

NA 

7.7E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

5.OE-12 
S.9E- 1 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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ntate  Equation 

IR 
Fl 
EF 
EDn 
c v  

Table CIII-246 
Summary of Intake and Risk Quantitation (radionuclides) AlLrnative 3 

Solid Waste Landfill with Private Ownership: Off-Property Fanner (Child) 
Via Ingestion of Vegetables and Fruits 

CvX EFX EDn X FI X IR - - 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

%7+ld 
NP?37+ Id 

R%+8d 
R%+ Id 

sr90+ Id 

%28+ 7d 

Rnm+4d 

Tc99 

%30 

NA 
3.68-05 
1.7E-04 

NA 
NA 

ERR 
NA 
NA 
NA 

7.1E-04 

%32+ 1od 
uzu 

u238+2d 
'235+ Id 

NA 
NA 
NA 

. NA 
NA 
NA 

NA 
4.OE-03 
2.OE-04 
4.48-03 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 kg/day 
1 (Unitless) 

350 dayslyear 
6 Year 

CDI CSF ILCR 
Radionuclides (PCi) (pci)-' (unitless) 

%37+ Id 
Nk37+ Id 

R%6+8d 
RaZt8+ld 

srW+ Id 

% 2 8 + 7 d  

p"rs 

RnZ?2+4d 

TC, 

%o 
m232+ 1od 
UzU 

ups+zd 
"?35+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.58-03 
358-02 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
ME-01 

8.4E-01 
4.1E-02 
9.2E-01 

NA 
NA . 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E- 12 
S.5E- 11 
13E- 11 
1.x- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA . 
NA 

NA 
1.7E-12 
7.6E- 12 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.9E- 12 

13E- 11 
6.6E- 13 
1.8E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

4.4E-11 - 1 ILCR Summation - 

C-III-399 



_ . _ _  .. . . . . - ... 

..- - 
, .. .. 

'lablc C.111-247 
Summary of Inlakc Uuanlilaiitm (cbcmkalr) Ahcmativc 3 

Solid Wi f lc  lrodfi l l  with Y r h t c  Owncrl ip: <)a-Yrupcr(y Ycrcbcd (irouodwalcr I l w r  
Via lncidcolal Ingcstina of Soil 

!.lake Eamatiom P CS X E F X  ED XCF X!R 
' B W X A T  

Ins 
CF 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Ingestion rate of soil (RAGS 1989) 
Cornenloo factor 

exposure duration for 800 -arclnogcm 
Exporurc'duration for carcinogens 
Body weight 

Average time for no0 -caIChOgCIIr (@Do 1365) 
Concentration of chemicals b roil 

exposure Irequcncy 

AVCIap lime for uIChOgCOS @ f C h l C )  

Compnuod Cooccotration llnitl 

antimony 
arsenic 
beryllium 
uranium-total 
benlu(a)pyrclu 
car ba ZOIC 
aroclor- 1251 
aroclor- I260 
dieldrin 

N A  
N A  
NA 
N A  
N A  
NA 
NA 

1.3@+00 
N A  
N A  
N A  

1.SE-01 
6.4E -01, 

N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
NA 
NA 

180 mdday 

IS0 dayrlyeir 
l.OE-06 kdm8 

70 Year 
, 70 Year 

70 kg 
2SSSO day, 
ZSSSO dayr 

(see table below) 

Compound Concentration Units 

N A  
N A  
N A  ' 

N A  
NA 
N A .  
N A  
NA 
NA 
NA 
N A  
N A  
N A  
N A  
N A  



__ _________~-- ............ .......... ._ ... -. __ __.__. 
Table C.111-247 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Private Ownership: On-Property Perched Groundwater User 

I 3.38-06 4.OE-0 
Zompcund 
mtimcny 
irsenic 
)eryllum 
iranium-total 
ienz4a)pyrene 
:arbazole 
woclor-1Z.1 
woclor-1260 
licldrin 

3.OE-0, 
S.OE-0: 
3 .OE- 0: 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-O! 

(mtykg-day 
a .2 E- 03 t antimcny --t 3.3E-06 

Compound 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

\ 

arsenic 
beryllum 
uranium- total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

A 
A 
A 
3.78-09 
1.6E-08 

A 
A 

IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 

! m J y k k s ) - l  
IA 
1.8E+00 
4.3E+UO 

7.3E+00 

7.7E+00 
7.7E+00 
1.6E+01 

IA 

2.OE-02 

IA 
IA 
1A 
IA 
IA * 

IA 

IA 
IA 
IA 
IA 
IA 
IA 
IA 

. .- .. 
1113R - 

-(unitless) 
NA 

NA 
NA 
NA 

2.78-08 
3.2E- IO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table C.111-248 
Summary of Intake and Risk Quaotitation (radionuclides) Alternative 3 

Solid Waste Landfill with Private Ownership: On- Property Perched Groundwater User 
Via Incidental Ingestion of Soil 

hake Equation 

rn 
EF 
EDn 
FI 
cs 

CS XEFX EDn XFI X IR - - 

Ingestion rate of soil (RAGS. 1989) 
Exposure frequency 
Exposure Duration 
Fractional Intake . 
Concentration of radionuclides in soil 

O137+ Id 
NP237+ Id 

%+ad 
%+Id 

%??a 

Sr90+ld 
Tc99 

- 4 3 0  
%+7d 

NA 
43OE-05 
2oOE-04 

NA 
NA 
NA 
NA 
NA 
NA 

7.7OE-04 

%Z+ 1od 
u234 
'23S+ld 
'238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

8.00E 
NA 
-05 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

180 mg/day 
350 daysbar 
70 Year 

1 (unitless) 

pCimg 
pCimg 
pCimg 
pCimg 
pCimg 
pCimg 
pCimg 
PCW! 
P C k 3  
pCimg 

CDI CSF ILCR 
(unitless) Mionuclides fuCi) ( ci)-l. 

O137+ ld 
Np237+ ld 
%8 

&222+4d 

T%9 

-0 
%2+ 1od 
urn, 
%8+'4 

%+ad 
%+Id 

Sr90+ld 

%+7d 

u'Z3S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.9OE+02 
8.82E+02 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.40E+cr3 

353E+02 

280E-11 
22OE- 10 
22OE-10. 
7ME- 10 
1.OOE- 10 
1.70E- 12 
3.6OE-11 
13OE-12 
55OE-11 
13OE-11 
1.70E- 10 
1.6OE-11 
1.6OE-11 
2OOE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.17E-08 
1.94E-07 

NA 
NA 
NA 
NA 
NA 
NA 
4.4l.E - 08 

NA 
5.64E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2868-07 - I ILCR Summation - 

L. C-III-402 



SA 
AF 
A M  
CF 
E F  
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-249 
. Summary of Intake Qumtitatim (chemicals) Alternative 3 

Solid W a c  Landfill witb Private Ownership: Om-Property Perched Groundwater User 
Via Dermal Coot.e( with Soil 

CS X EP X Ep X CF X ABS X A F X  SA 
BW X A T  

Surfaa area of exposed skin (50th percentile, bands only) 
Soil lo skin adherence factor ( R A W  198Y) 
cbcmicalr specific absorblion faslur (see table bclow) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duiakion for carcinogens 
Body wcigbk 
Average lime for carcinogens (lifetime) 
Average time fotnon-carcinogens (@Do x 365) 
Conantiation of chemicals in roil 

C b c r i u l  Comcqtnbbu 

Compound ABS Conankraki C h i t s  

ankimony 
arsenic 
hcryllium 
uranium -local 
hc nzo(a)pyrc DC 

carbazole 
a r d o r -  1254 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
NA 

1.00E-02 1.33@+00 
1.00E-03 NA 
1.00E-02 NA 
1.00E-02 NA 
3.00E - 01 I.5OE -03 
3.00E-01 6.10E-03 
6.00E-02 NA 
6.00E-02 NA 
3.008-01 NA 

N A  NA 
N A  N A  
N A  NA 
N A  NA 
N A  NA 
N A  NA 
N A  NA 

5750 cm'lda 
I mglcm r 

SIV  

18-06 kdmg 
350 dayskar 

70 Year 
70 Year 
70 kg 

25550 dayr 
25550 days 

Compound ConanIrati Units 

N A  
NA 
N A  
NA 
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
NA 
NA 
NA 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  . 
N A  
N A  
NA 
NA 
NA 
NA 
N A  
N A  . 
N A  

. NA 
N A  



- ~ 

. Tablc C.Ill-249 Icontioucdb 
Summary of Risk Charactchation (&micala) 

Solid Worlc landfill with Private OwocrshiD: On-Proocrlv I'crchcd Grnundwatcr Uacr 

' 

hmpound 
intimony 
lrrenic 
wryilium 
iranium - total 
anzo(a)pyreac 
arbazole 
Iroclor-1254 
Iruclur- 1260 
lieldrin 

Vi 

U S E - 0 4  NA 
S.OOE-O) NA 
1.SOE-04 NA 

4.SOE-OS NA 

I IIQ Summaiiou = 1.75E-01 

Dcrmal &otact with 'snii 

1.90E+00 NA 
430Et00 NA 

.SIE-07 2.228-02 3.36E-05 
I.O)E+OI NA 
I.lllli  t 111 Nh 
l . l E + O I  NA 

NA . 

I I I II.CR Summalion = 3.36E-05 



IR 
EF 
@Do 
EDc 
BW 
A'l'e 
ATn 
cs 

Ingestion rate of grounhnlcr (RAQS 1989) 

Exposwe duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Avcragc lime for carcinogens (lifelime) 
Average time lor non-carcinogens (@Do I 36s) 
Concatration of chemicals in grounhntcr 

Exposwe lrcqucncy 

CS X EF X ED X IR 
BW X A T  

antimony 
arsenic 
beryllium 
uranium -total 
bcnzo(a)pyrcoc 
carbazole 
a r d o r -  1254 
ardor -1260  
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

Referenus 

2 Wday 
350 daysbar 
70 Year 
70 Year 
70 kg 

25550 Jays 
25SSO days 

N A  
N A  
N A  
N A  
N A  
N A  ' 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  , 



.----- - -____... -- -.--- 
Table C.111-250 (continued) 

Summary of Risk Cbaractcrization (chcmicals) 
Solid W a ~ k  landfill with Privatc Ownership: On- Propcrty Perched Groundwatcr Uscr 

V i  

4.00E-M NA 
3.00E-04 NA 

iatimony 
irsenic 
xryllium 
iranium - total 
xnzo(s)pyrenc 
:arbazole 
iroclor - 1254 
iroclor - I260 
lieldria 

S.OOE-CU 
3.00E-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OOE-OS 

NA 
NA 

N9 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

)riding Watcr lngcstion 
JLCR Calculation -1 C D I T r  I ILCR 

run!E!!n!! ._ 
intimony 
irsenic 
beryllium 
uranium-total 
benzo(a)pyreoe 
:arbazde 
iroclor - 1254 
iroclor-1260 
Sieldrin 

kE:!!d (!!!e/ka?!?Y)- 
NA 
l.lSE+oO 
430E+00 

730E +oO 
E-OS 2.00E-02 

1.70E+oO 
7.70E+00 
160E+OI 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.!..I .19d!k?! 
NA 

NA 
NA 

NA 
2.58E-07 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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% 7 + I d  
Nh37+ld 
pups 
R%+ad 
Ra228+ld 
%22+4d 

Tc, 

-&3ll 

%2+ 1od 
u?34 
um+2d 

sr90+Id 

%!8+7d 

UZ3S+Id 

NA 
NA 
NA 
NA 
NA 
NA 

Table CIII-251 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfdl with Private Ownership: On-Property Perched Groundwater User 
Via Ingestion of Drinking Water 

B 

Intake Equation Ow X EFX EDn X R X IR 

IR 
EF Exposure frequency 
EDn Exposure duration 
Fl Fractional intake for radionuclides 
cw 

Ingestion rate of groundwater (RAGS, 1989) 

Concentration of radionuclides in groundwater 

CsU7+1d 
NP'237+1d 
hLL38 

R%2+4d 

Tc99 

% 

R??2b+8d 
Ra228+ld 

Srw+Id 

%+ 7d 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

l.6E-02 
NA 

, NA 

p C i  
p C i  
p C i  
p C i  
p C i  
' p C i  
P C i  
p C i  
pci 
Pcii 

%2+ lod 
u, 
um+2d .  
UZ35+Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.18-01 
3.28-02 
6.7E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2 vday 
350 days/year 

1 (Unitless) 
70 Year 

(see table below) 

p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
Pcii 
P C i  
p C i  

ILCR 
(unitless) 

CDI 
Radionuclides (pCi) (PCI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

7.8E+02 

3.OE+04 

33E+04 
1.6E+03 

NA 
NA 
NA 
NA 
NA ' 

NA 

2.8E- 11 
U E -  10 
22E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E- 12 
5JE- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
20E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.0E-09 

4.88-07 
UE-08 
6.68-07 

NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation f 1.2E-06 

C-IlI-407 



I :.; 

D A  
EF 
ED0 
EDc 
BW 
ATc 
AT. 
SA 

Table C.III-222 
Summary of Intake Quanotitation (chemicals) Abcrnative 3 

Solid Waste Landfill witb Private Ownerchip: On-Property Pcrched Groundwater IJscr 
Via Dermal Cootact while Bathing 

Dermal absorbed doae 
Erposurc frcqucncy 
exposure duration lor non-urclnopm 
Exposure duration lor carcinogens 
Body wcigbl 
Average lime for carcinopnr (Iifellme) 
Averale lime for noo-carcinogcos (@Do 136s) 
Skin surface area available for contacl 

-- References 

DAXeFXPDXSA 
BW X A T  

Compound D A  Clnis 

anlimony 
arsenic 
beryllium 
uranium-Iota1 
beozo(a)pyrcqc 
carbazole 
a r d o r -  12s) 
aroclor- 1260 
Jisldrio 

NA 
N A  
N A  
N A  
N A  
N A  
N A  

‘ N A  m&a’-day 
NA mg/cm’-day 
NA mdcm2-day 
NA mg/cm’--Jay 
NA mg/cm2-day 

1.17E-09 mdcm2-day 
N A  m@m2-day 
NA mglcm2-day 
NA mg/cni2-Jay 
NA mg/cm2-day 
N A  mg/cm’-day 
N A  mg/cm‘-day 
N A  m g d - d a y  
NA mg/cm2-day 
N A  mUcm’-day 
NA mg/cm2-day 

QV mglcm2-day 
350 dayskar 
70 Year 
70 Year 
70 k8 

ZSSSO days 
25550 days 
23000 cm2 

Compound D A  Clnits 

N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  , 

NA 
NA 
N A  
NA 
N A  
N A  
N A  

N A  mg/m2-day 
N A  mg/cm‘-day 
NA mC/cm’-day 
NA mdcml-day 
NA mycm’-day 
NA mgjcrnl-day 
N A  mg/cm2-day 
NA mC/cm’-day 
NA mUcml-day 
NA mycml-day 
NA mC/cm*-day 
N A  mglcml-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mC/cm2-day 



Table C.Ill-'252 tcontinuedl 

beryllium 
uraniuni-tolid 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

Summary of Risk Charactchation (&micals) 

rmal Contact while Bathing Via I 

[ HQ Snmmrtion = NA 

28SE-M 
5.001i -03 
I.SUE-UJ 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E-05 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

irrenic 
beryllium 
uraniuni-Iolal 
benzo(a)pyrene 
:srbazole 
irwlor- 1254 
iroclor- 1260 
lieldrin 

OE 

190E+00 
430Ei 00 

NA 
NA 

-07 2.22E-02 
l.OlE+OI 
l.OlE+OI 
1.78E+OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

' NA 
NA 
NA 
8.23E-09 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 

8.23E-09 IlI.CR Summation = - 

a 
0 
0 

w 
P 

a 



IR 
EP 
ED0 
@Dc 
BW 
ATc 
ATn 
cs 

cs x B F X  E D X I R  
BW X A T  

anlimony 
arsenic 
beryllium 
uranium - toul 
ben~(a)pyrcru 
carbazole 
a r d o r -  12% 
arodw-126Q 
dieldrin 

N A  
NA 
NA 
N A  
N A  
N A  
NA 

3.SE-08 
N A  
N A  
N A  

4.68-11 
2.0E- I O  

N A  
N A  
N A  
N A  
NA 
NA 
N A  
N A  
N A  
NA 

mum’ 
mum’ 
mum’ 
mum’ 

mum’ 
mym’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ . 
mum’ 
mum’ 
mum’ 

n 1 u ~ 3  

20 m’lday 
3S0 days/)car 
70 Year 

, 70 Year 
70 kg 

2SSSO days 
2SSSO days 

(ice table below) 

colllf!!i!!aJ 

N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  

N A  
N A  I 

Cunccntrilion . _. . - _. -. . - .. . - 
N A  
N A  
N A  
NA 
NA 
N A  
N A  
N A  
NA 

. N A  
NA 
NA 
NA 
N A  
NA 

’lablc C.111-253 
Summary of Inmate Uuaninlilalim (chcmkalu) Allcrnativc 3 

Solid W a c  Landfill with Private Ownership: Oo-Propcfiy Perchcd Groundwater User 
Vi? lohalatim of Particul.rui 

Inbabtbn rale of&aici (RAOS 1989) 

Exposure duralion for nor-mrdoogcnr 
Exposure duratlon for C ~ I C ~ D ~ C O S  

Body wci&bl 
Average lime br mrcho&ceol ( l i fehe)  
Average lime for non-carcino&cni (@Do XM5) 
Concentralion ofcbcmicals in soil 

Expsurc Ircquency 
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Table C.111-253 (continued) 
Summary of Risk Characterization (chemicals) 

Solid Waate Landfill with Private Ownership: On- Property Perched Groundwater User 
Via Inhalation of Particulates 

kmpound 
iotimoov I 9.SE-09 NA NA 
lrsenic 
wryllium 
iraaium- tohl 
mzo(a)pyreae 
rrbazde 
iroclor- 125.) 
iroclor- 1260 
lieldria 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Kryllium 
iranium - tobl 
%nzo(a)pyrenc 
rrbazole 
iroclor-1254 
lroclor-1260 
lieldrin 

B.IE+OO 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.1E+M) 

16E+Ol 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.7E-11 
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Table CIII-254 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Private Ownership: On- Property Perched Groundwater User 
Via Inhalation of Gases and Particulates 

csU7+1d 
Np?37+ Id 
hLas 

%2+4d 

Tc99 

%a 

R%+8d 
R%Z3+ld 

“90+ Id 

’Ib??8+7d 
~ 

Iotakc Euuatioo 

IR 
EF 
EDn 
ca 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

NA 
13E-06 
6.28-06 

NA 
NA 
NA 
NA 
NA 
NA 

248-05 

pcim’  
pCim’ 
p ~ i r n ’  
pCim3 
pCirnJ 
pCimJ 
pCim3 
pCim3 
pcim’ 
p ~ i m ’  

CaX EF X EDnX IR 

%32+ 1orl 
u, 
upa+Zi  
UPScld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
25E-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20 rn31day 
350 days/year 
70 Year 

(see table below) 

p ~ i r n ’  
pCim’ 
pcim’ 
pCimJ 
pCimJ 
pcim’ 
pcim’ 
p ~ i m ’  
p~iirn’ 
pCimJ 

CDI CSF ILCR 
Radioouclides (pCi) (vCi\-‘ (uoitless) 

NA 
65E-01 
3.OE+00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E+01 

12E+00 

1.9E-11 
298-08 
3.98-08 
7.OE-09 
6.9E- 10 
7 . E -  12 
6.2E- 11 
838-  12 
7.88-08 
2.98-08 
l.lE-07 
268-08 
2.58-08 
248-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.9E-08 
1.2E-Cn 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.4E-07 

3.18-08 

I 

I ILCR Summatioa a 5.OE-07 

c-III-412 



Table C.111-255 
Summary of Intake Qumlitatim (chemicals) Allernalive 3 

Solid Wafle landfi l l  witb Private (hvacrship: Oo-Prupcrty Pcrdwd (iroundwatcr Ilocr 
Via Ingcstiua of Meat Produdo 

IR 
FI 
E F  
@Do 
EDc 
BW 
ATc 
ATn 
CS 

CS X l?F X ED X FI X IR 
BW X AT 

Ingestion rate of meat 
Fraction ingested from cootamhated sourcc 
Exposure frequency 
Exposure duration for noo-arclnogcns 
Exposure duration for carcinogens 
Body weight 
Average time for carchogcos (lifetime) 
Avenge time for noo-carcinogens (ED0 1365) 
Concentration of chemicals in meat 

Compound Concentration Units 

antimony 2.78-03 mdlrs 
arsenic NA mdlr6 
beryllium NA . I d 6  
uranium - total 8.OE-07 mdlr8 
benm(a)pyreoc 5. I E -0s mdlrs 
carbazole 9.78-06 mdlrg. 
aroclor- 1254 NA mds 
arodor- 1260 NA m d s  
dieldrin NA d u  

NA NA mdlra 
NA NA mdlrs 
NA NA ~ d l S  
NA NA m d 8  
NA NA mr/lrll 
NA NA wb 
NA NA mdlrs 

0.101 kdday 
0.75 (Unillerr) 
350 days/year 
70 Year 
70 Year ' 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

NA NA mdlrr 

NA NA m o l  
NA NA mdlls 

NA mdlls  
NA mdlr.5 

NA . 
NA NA m f l s  
NA NA m o l  

NA NA m f l g  
NA NA mdlr8 
NA NA m d a  ' 
NA NA mC/La 
NA NA w f l r  

NA NA W'% 

NA . 

NA NA 
NA NA m d 6  

. - . . -. . _ _  .. . . _. . . . . -. 
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Tablc C.lll-255 (cootinucd) 

Summary of Risk Charactcrization (chemicals) 
Solid Wastc lmndfill with Private Owncnhip: On-Propcrty Pcrchcd Groundwater Uscr 

Via Ingestion of Mcat Products 

&pound 
intimony -06 1.OE-04 6.98-03 
irrcnr 3.013-04 NA 
wqllium 5.01i-03 NA 
rraniun, - total U.3E-10 3.01:-03 2EE-07 
x.nzo(a)pyrcne 53E-08 NA NA 
rrbazole 1.OE-OB NA NA 
iroclor - 1254 
iroclor- 1260 
lield r in 5.OE-05 NA 

I I.CR Calculation 

2813-06 NA NA 

beryilium 
ura tuum - total 

aroclor- 1251 
rroclor- 1260 

A IEE+00 NA 
A 131i+(10 NA 
8 . X - I O  NA NA 
53E-08 73E+00 3.9E-0 
I.OE-OB 2.OE-02 2.OE - I 
A 7.7E+W NA 
A 7.7E+00 NA 

dieldrin 

. . . . . 

16E+OI NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA . NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA . NA 
NA NA 
NA NA 
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Table CIII-256 
Summary of Intake and Risk Quaotitation (radionuclides) Alternative 3 

Solid'Waste Landfdl with Private Ownership: On- Properly Perched Groundwater User 
Via Ingestion of Meat Products 

CfX EFX EDn X FI X IR - Mate Equation - 

IR Ingestion rate of meat 
FI 
EF Exposure frequency 
EDn Exposure duration 
Cf 

Fraction ingested from contaminated source 

Concentration of radionuclides in meat 

% 3 7 +  Id 
NP237+ld 
pups 

R"P?+4d 

Tc99 

W V J  

R%?6+8d 
R%+ id 

sr90+ Id 

%28+ 7d 

NA p C i g  
2.48-03 p C i g  
S.2E-05 p C i g  

NA p C i g  
NA p C i g  

ERR p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

258-03 p C i g  

%2+ lod 
u, 
um+Zd 
'235+ Id 

NA 
' NA 

NA 
NA 
NA 
NA 

0.101 kg/day 
0.75 (Unitless) 
350 dayslyear 
70 Year 

NA p C i g  
15E-02 p C i g  
1.2E-05 p C i g  
2.68-04 p C i g  

NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

CDI CSP ILCR 
tadionuclides (uCi) (pci)" (unitless) 

% 3 7 +  Id 
NP237+ Id 

R%+8d 
R%3+ Id 

sr90+ ld 

%S+ 7d 

n?3Z+ 1M 

%5+ Id 

pups 

Rn222+4d 

Tc, 

t?k3a 

"34 

UZu+Y 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 
4.4E+00 
9.7E-02 

NA 
NA 
NA ' 

NA 
NA 
NA 

NA 
4.7E+00 

28E+01 
228-02 
4.8E-01 

NA 
NA 
NA 
NA 
NA 
NA 

5 

28E-11 
2.2E- 10 
22E- 10 
7.8E- 10, 
1.OE- 10 
1.7E- 12 
3.6E-11 
13E- 12 
S5E- 11 
13E- 11 
1.E- 10 
1.6E-11 
1.6E- 11 
20E-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
9.m- 10 
2.1E-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.1E-11 

45E- 10 
3.6E- 13 
9.m- 12 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summatioo f 15E-09 

c-111-4 15 
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PI 
@F 
eDn 
@Dc 
BW 
ATc 
ATn 
cs 

Table C.lll-257 
Summary of lntntc Qumlitatiua (cbcmkals) Altcrnalivc 3 

Solid W a s k  I.aodfitl.wilb Private Ownership: On-Properly Perched Groundwater User 
Via Ingestion of Dairy Products 

\ 

lngctlion r a k  of dairy producb 
Fraction ingcrlcd from Eonlaminitcd aoursc 

expolurc duration Ior no~~-arc lnogcm 
exporurc duration Ior urcinopns 
Body weight 
Average limc for csrdnogcm (lifetime) 
Averagc limc for non-urcinogcns (@Do I 365) 
Concentralion of chcmicalr in animal products 

Exposure frcqucncy 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium- total 
benzo(a)pyrcoc 
carbazolc 
aroclor- I254 
aroclor- I260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E-04 
NA 
NA 

4.7e-M 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.4 llday 
0.75 (Ilnidcrr) 
350 dayslycar 

70 Ycar 
70 Ycar 
70 kg 

2SS50 dayr 
2 S S O  days 

Concentration llnits G E E Y n d  - 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA , 
NA 
NA 



. -- ___ 
Table C.111-257 (continucd) 

Summary of Risk Charactcrizatioo (chcmicals) 
Solid Wastc landfill with Privatc Owocrsbip: On- Property Pcrchcd Groundwatcr User 

Via Ingestion of Dairy Products 

Compound 
intimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
:rrbszolc 
iroclor- 12S4 
iroclor- I260 
lieldrin 

N P  
N P  
NP 
NP 
NP 
NP 
N P  
NP 
NP 
NP 
NP 
NP 
N P  
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

I IQ Calculation 
-=---&RID r w  
Jrndka-da mdkfi-day) unitless 

l . lE-06  4.OE-04 2.7E-II 
JA 
JA 

4A 
I A  
JA 
IA 
I A  
IA 
SA 
SA 
JA 
JA 
SA 
JA 
IA 
SA 
SA 
SA 
SA 
JA 
SA 
JA 
SA 
IA 
IA 
IA 
IA 
IA 
IA 

1.9E 

3.OE-04 
5.OE-03 

-06 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.SE-0: 

t i Q  Summa!bn = 3.4E -03 

I I.CR Calculation- 
C D L F  L E K -  
mk -da m kR-daw-' _u@!ni- 

-~ ____ I I.IE-06 NA , NA 
_. Zompound 

intimony 
irrenic 
Kryllium 
rraniuni-total 
>enzo(a)pyrene 
:a r barolc 
iralor-12S4 
iroclor- 1260 
lieldrin 

.9 E 

IBE+OO 
43E+OO 

-06 NA 
73E+OO 
2.OE-02 
7.71itoO 
7.7E+ou 
16E+OI 

' NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
[ILCR Summalion = NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

, 
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Table CIII-258 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solidwaste Landfill with Private Ownership: On-Property Perched Groundwater User 

ntatc Equatioo 

IR 
FI 
EF 
EDn 
CP 

Via Ingestion of Dairy Produck 

\ 
i CpX EF X EDn X R X IR 

Ingestion rate of dairy producu 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclida in animal products 

U7+ Id 
Nb7+ Id 
puz38 
R*Bd 

R%+, 

Tc, 

nL, 

R%!8+ld 

srW+ Id 

'Ihr28+7d 

NA 

NA 
NA 
NA 

ERR 
2.4E+00 

NA 
NA 

3JE-04 

7.9E - 05 %+ 1M 
u, 
upe+?d 
uZ3S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.48-02 
3.6E-04 
UE-02 

NA 
NA 
NA 
NA 
NA 
NA 

0.4 Vday 
0.75 (Unitless) 
350 dayslyear 
70 Year 

CDI CSP ILCR 
tadioauclides (pCi) (pcil-' (ooitlcaa) 

%?7+ld 
Np?37+ Id 
% 
R%+8d 
R%+ Id 
Rn?22+4d 
srSO+ Id 
TC, 
%28+ 7d 
nrn 
%32+ 1M 
u?34 
% U + l d  
u238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

S.8E-01 

1.8Ec04 

26E+00 

1BE+02 
26E+00 
l.E+U2 

NA 
NA 
NA 
NA 
NA 
NA 

28E- 11 
22E- IO 
=E- 10 
7.8E- 10 
i.OE- 10 
1.E- 12 
3.6E- 11 
13E- 12 
53E- 11 
13E-11 
1.E- 10 
1.6E- 11 
1.6E- 11 
2OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

13E- 10 

6.48-07 

3.4E- 11 

a€-09 
42E- 11 
3.38-09 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation I 6.48-07 



Table C.111-259 
Summary of Intake Quantitatiw (chemicals) Alleroativc 3 I 

Solid Waste L.ndfill with Private Ownership: On-Property Perched Groundwater User 
Via logc+ion of Vegdables and Fruhi 

in 
FI 
EP 
ED0 
I ! I k  

ATc 
ATP 
CS 

nw 

CS X E F X  ED X FIX IR 
BW X AT 

lngcstbn rate of Quits or vegc8abler 
Fraction ingested from contaminated source 

Exposure duration for non -urcinogcm 
Expostus duntiun fur carcinugcnr 
Body wcisbt 
Avcragc lime for carcinogens (lifelime) 
Average time for ooo-carcinogens (ED0 x 365) 
Concentralion of chemicals in vcge8abler 

E x p u r e  frcqucncy 

CkBkl!  corrcr!n!iolr 

CompoUOd Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
bcnzo(a)pyrcw 
carbazole 
aroclor- 12.54 
a roclor - I260 
dieldrin 

N A  
N A  
NA 
N A  
N A  
N A  
NA 

Referenus 

4.08-02 ’ 

N A  
N A  

3.9E-04 
1.78-05 
2.38-03 

N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 

0.122 kglday 
1 (ZlniUess) 

3SO-days/ycar 
70 Year 

. 7U Year 
70 kg 

’ 25550 dayr 
25.550 days 

Compound Concentration Clnits 

N A  

N A  
N A  
N A  
N A  

, N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  . 



- 
Table CAI-259 (continued) 

Summary of Risk Cbaractchzation ( c k i c a l i )  
Solid Waste landfill witb Private Owoersbip: On- Property Pcrcbcd Groundwater User 

Via lngcsrion of Vegetablei and Fruits 

:ompound 
intimony 
irrenic 
eryllium 
iraiuum-told 
muo(a)pyrene 
arbazole 
Iroclor-1251 
iroclor- 1260 
lieldrin 

3.OE-04 
5.OE-OO 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 

2.2E-M 

I I EIQ Summa!ion = 1.7E-01 

-- 
ILCR Calculalion f CDI I CSF 

arsenic 
beryllium 
uranium-lold 
benzo(a)pyrene 
carbazole 
sroclor - 1251 
sroclor- 1260 
dieldrin 

IEE+OO 
43E+OO 

73E+00 
2.OE-02 

7.7E+00 
16E+OI 

NA 

7.7E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA '  
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

2. I E -0; 
7.7E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.-III.CR Summation = 2.9E-0; 
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Table CIII - 260 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Private Ownership: On-Property Perched Groundwater User 
I 

IR 
FI 
EF 
EDn 
cv 

Via Ingestion of Vegetables i d  Fk i t s  

Cv X EF X EDn X FI X IR  

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

(%37+ld 
N b 7 + l d  
pu238 
R%+ad 

RnZZz+&I 

=%I9 

- 4 3 0  

R%!8+ld 

sr90+ Id 

%28+ 7d 

NA p C i g  
43E-01 p C i g  
9.68-02 p C i g  

NA p C i g  
N A  p C i g  

ERR p C i g  
N A  p C i g  
N A  p C i  
NA p C i g  

6.8E-01 p C i g  

%2+ 1od 
"3 

U238+Y 
'23, c Id 

NA 
NA 
NA 
NA 
N A  
NA 

NA 
8.OE-01 
S.9E-03 
1.3E-01 

NA 
NA 
NA 
NA 
NA 
NA 

0.122 kg/day 
1 (Unitless) 

350 dayshear 
70 Year 

CDI CSF ILCR 
tadionuclides (uCi1 (pci)" (unitless) 

U7+ Id 
N b 7 + l d  
pu238 
R%+8d 

Rnm+.cd 

TCW 

- 4 3 0  
%+ 1od 
UPC 

"ga+?d 

Id 

"9O+ Id 

%28+7d 

'23S+ld 

N A  
NA 
N A  
NA 
NA 
NA 

NA 
13E+03 
2.98+02 

NA 
N A  . 
NA 
NA 
NA 
N A  

N A  
2.OE+03 

24E+03 

3.88+02 
1.8E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
22E- 10 

. 2.2E-10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E- 12 
S3E- 11 
13E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.88-07 
638-08 

NA 
NA 
NA 
NA 
N A  
NA 

N A  
2.x-08 

3.88-08 
28E- 10 
7.68-09 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation a 4.28-07 

c-111-42 1 
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Table CIII-261 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Private Ownership: On-Property Perched Groundwater User 
Via External Radiation 

Dose Euuivalencv Euuat = [DRX EFXEDnXETiX(l-SHi)J~+[DRXEFXEDnXET,,X(l-SH,)] 

EF 
ED Exposure duration 

Fraction of year spent exposured 

Fraction of day spent indoors 
Fraction of day spent outdoors 
Shield factor indoors 
Shield factor ourdoors 
Radionuclide specitic dose concentrations 

mi 
nb 
SHi 

%7+ Id 
NPZ37+ Id 

R%6+8d 
pups 

R%+&l 

Tc99 

-%30 

R%+ Id 

sr90+ Id 

%+ 7d 

NA 
4308-02 pCig 
2.00E-01 pCig 

NA P w 3  
NA P w 3  
NA P W  
NA P W  
NA PCiP 
NA P c i g  
7.70E-01 pCig 

%32+ 1M 

'Z3S+ ld 
u, 
uPg+td 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.00E- 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.96 (unitless) 

0.76 (unitless) 
0.24 (unitless) 
03 (unitless) 
NA (unitless) 

70 Year 

(see table below) 

CDI CSF ILCR 
Radionuclides (year pciig) (n/pCi - year)" (unitless) 

% 3 7 +  Id 
N b 7 +  id 

R%2b+8d 
R%+ld 

sr90+ld 

7h21R+7d 

%38 

Rnp2+4d 

Tc99 

nL, 
%+ 1orl 
u, 
ut38+2d 
%S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.8E+00 
83E+00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.2E+01 

3.3E+00 

20E-06 
43s-07 
2.8E- 11 
6.OE-06 
2.98-06 
5.98-06 

6.OE- 13 
5.68-06 
5.48- 11 
858-06 
3.OE- 11 
24E-07 
5.1E-08 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.E-07 
23E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E-09 

1.OE- 10 

I ILCR Summation a 7.78-07 

c-m-422 
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Table C.111-262 
Summary of Intake Quaotitalim (chemicals) Alternative 3 

Solid Waste landfill with Federal Ownership: Oo-Proper(y RME Resident Farmer (Adult) 
Via Incidemtal Ingestion of Soil 

CS X EF X ED X C F  X IR 
BW X AT 

IRs 
CF 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

Ingestion rate of soil (RAGS 1989) 
Conversion factor 
Exposure frequency 
Exposure duration for non-arcinogem 
Exposure duration for arcioo#enr 
Body weight 

'Average lime for carcinogens (lifetime) 
Average lime for non-carcioogeni (EDn I 365) 
Concentration of chcmials in roil 

Concentration llnj& Compound _I- 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrenc 
carbaz.de 
a r d o r -  12S4 
aruclur- 1260 

. dicldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

180 rodday 

350 dayskar 
70 Year ' 

70 Year 
70 kg 

2SSSO days 
2SSSO days 

(see csblc below) 

1.08-06 kdmg 

Concentration Units C ~ p o l l n d  

NA NA m d l 8  
NA NA -@s 
NA NA m d l r  
NA NA m h  
NA NA m o s  
NA NA -OR 
NA NA W k U  
NA NA ' U N h  
NA NA 'Udlrs 

NA NA mdlrs 
NA NA m o l  
NA NA m o r  
NA NA U l R b  

NA NA 

NA NA mdlr8 

. _. 

\ 



..__ ___ . _. . . ._ .. . .. ._.__ . 
Table C.III -262 (continued) 

Via I t  ____ 
HQ Calculation 

4 C D I  I R f D  I HQ 
Jompcund 
intimany 
irsenic 
icryllum 
iranium- total 
)enzo(a)pyrene , 
:arbazolc 
iroclor - 1254 
iroclor- 1260 
lieldrin 

Summary of Risk Characterization (chemicals) 
Solid Wastc Landfill witb Federal Ownership: On -Property R MI! Rceidcnt Farmer (Adult) 

. - _.. ... - _-- denla1 lngestiod of Soil 
II .CI1 Calcula!jon I cn1 I CSF Tw 

1 I (unit~ess] 
8.2E-03 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  

NA 

NA 

.... ... . -, . . . ._ . ... B . .- .. - . 
Summa!!% = 8.2 E - 03 

Jompaind 
mtinicny 
irxnic 
,eryllum 
iranium -total 
)enzo(a)pyrene 
:arbazolr 
iroclor- 1254 
iroclor - 1260 
lieldrin 

. . . .. 

4.3E+O 

7.3E+O 

7.7E+O 
7.7E+O 
1.6E+O 

NA 

2.OE-0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

[ (unitless: 
NA 

NA 
NA 
NA 

2.7E-Of 
3.2E- I( 

NA 
, NA 

NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA * 

NA 
NA 
NA 
NA 
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Table C.111-263 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: On- Property RME Resident Farmer (Adult) 
Via Incidental Ingestion of Soil 

I 

ntake Equation 

IRS 
J 3  
EDn 
FI 
cs 

- CS X EFX EDn X F I X  IR 

Ingestion rate of soil (RAGS. 1989) 
Exposure frequency 350 daysoear 
Exposure Duration 70 Year 
Fractional Intake 1 (unitless) 
Concentration of radionuclides in soil 

180 muday 

(%37+td 
NP237+ld 
b 2 8  
R%26+ad 
%28+ Id 
Rn?2+4d 
"90+ Id 
Tc99 
%+7d 
-0 

NA 
43OE-05 
2OOE-04 

NA 
NA 
NA 
NA 
NA 
NA 

7.70E - 04 

pCimg 
pCi/mg 
pCi/mg 
pCimg 
pCimg 
pCimg 
pCimg 
pCiImg 
pCimg 
pCimg 

-@32+ tod 
u234 
'23S+ Id 
'238+2d 

NA 

NA 
8.OOE-05 

NA 
NA 
NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

pCimg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCimg 
pCimg 
pCimg 
pCimg 
pCimg 

CDI CSF ILCR 
(pCi) . (pCi)-' (uni tless) ladionuclides 

CS137+Id 
NP237+Id 
b 8  
b + 8 d  
b + l d  

"90+td 

-38+7d 

-2+.ld 

Tc99 

-0 
Th?32+Iod 
'234 

U238+2d ' 

'23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.9OE+O2 
8.82J2+02 

NA 
NA 
NA 
NA 
NA 
NA 
3.40E+03 

NA 
353E+02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

28OE-11 
220E - 10 
220E- 10 
7.80E- 10 
1.OOE- 10 
1.70E- 12 
3.6OE-11 
13OE- 12 
5.50E- 11 
13OE- 11 
1.7OE-10 
1.6OE- 11 
1.6OE-11 
2.OOE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.17E-08 
1.94E - 07 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 

4.41E - 08 

5.64E-09 

- ZSGE - 07 1 ILCR Summation - 8  



... 
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&- 

4 

SA 
4A F 
ABS 
CF 
eF 
@Do 
@Dc 
BW 
ATc 
ATn 
cs 

Table C.lll-264 
Summary of lntntc Quantitalion (chemicals) Altcrnalivc 3 

Solid W a c  lrndfill with Ikdcral Ownership: On-Properly WHI! Hcridcnl Farmer (Adult) 
Via Ilcrmal Contact with Soil 

P xlif X El)  X Cb X ABS X Al 'X  SA 
BW X A T  

Surface area of exposed skin (SOtb pcrcentllc. bands only) 
Soil to skin adherema bctor (RAGS 1989) 
chemicals specific absorbtion hctor (see table bclow) 
Conversion bctor 
exposure frequency 
exposure duration for non-mrcinogcu 
exposure duration for carcinogens 
Body weight 
Averale time lor carcinoicns (lilcclmc) 
Average time for non-urcinopns (EDn I 36s) 
Concentration 01 cbcmiuls in soil 

CLLmLqI Concentntioq 

Compound ABS Conccolrali lloils 

antimony 
arsenic 
beryllium 
uranium-total 
bcnzo(a)pyrcoc 
carbazole 
a rdor -  12S4 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

1.008-02 
1 .00e-01 
1.me - 02 
1 .me - 02 
3.m~-01 
me-01 
6.00E -02 
6.00E-02 
3.008-01 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

1.33@+00 
N A  
N A  
N A  

1.SOE-03 
6.4OE-03 

N A  
' N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

Rclcrenccr 

5750 cm21da 
I mdcm 1: 

QV 

IE-06kdmg ! 

70 Year 
70 Year 
70 k6 

2SSSO dayr 
ZSSSO days 

350 d a y r k r r  
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Table C.111-264 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste lmndfill with I~edcral Ownership: On-Property RMI! Resident Farmer (Adult) 

Via Dermal Cantact with Soil 

rrselu: 
berytlium 
uranium-total 
benzo(a)pyrene 
car bazdc 
aroclor- 1.254 
aroclor- 1260 
dieldrin 

4E-08 
IE-07 

2BSE -w 
5.00E - 0)  

ISOE -04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E -OS 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I .7SE - 02 LtIQ Summation = 

arsenic 
berytlium 
unduiii- lolal 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

A I .YlIli + uu 
A 43OE+OO 
A NA 

A I.ME+OI 
A I.Q)E+OI 
A 1.78E+OI 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
3.368-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



- 

Table C.Ill-265 
Summary of Intake Qumtitatioo (chemicals) Alternative 3 

Solid Wask Laodlill witb Federal Olwncrship: &-Properly RMC Resident Farmer (Adult) 
v i a  Drinking Water hgurl ion 

!&kc Eama(ioe P CS X E F X  ED X IH 
BW X A T  

I R  
EF 
EDn 
EDc 
BW 
ATc 
ATn 
C S  
!' 

I.~CStiOn rate Of 6 I O U D h n k I  ( R A o s  1989) 
Xxporwc frequency 
exposure duration for non-&rcLnngem 
exposure duration for urc ino~cns  
Body wei~bt  
Avcraic time for ca~cinogcn~ (lifetime) 
Avcragc time for non-carcinogens (ED0 x 365) 
Conscotration o I  cbcmicalr in grounhntcr 

Com pound Concentration llnitr 

antimony 
arsenic 
beryllium 
uranium -total 
bcnzo(a)pyrcnc 
carbazole , 

aroclor-I254 
aroclor- 1260 
dieldrin 

N A  
N A  
NA 
NA 
N A  
N A  
N A  

!!Ek!S!!ec! 

2 Way 

70 Year 
70 Year 
70 kg 

25550 daya 
2SSSO days 

3SO d a p l p r  

Compound Concentration Uniu 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
NA 
N A  

NA m d l  
NA mdl  
N A  m d l  
NA m d l  
NA m d l  
NA m d l  
N A  m d l  
NA m d l  
NA m d l  
NA mdl  
NA mdl  
NA m d l  
NA mr/l 
NA mdl  
NA mdl  



_ _ _ _ _ _ _ _ _ ~ _ _ _  
Table C.111-265 (continued) 

HQ Calculalion 
CDI RID HQ 

Compound (me'tg-day) Imdtg-day) (uetless) 
antimony , VA 4.00E-04 NA 
arsenic 3.00E-04 NA 

ILCR Calculation 

Compound 
antimony 
arsenic 1.75Et00 

beryllium 
uranium-total 

car bazde 
aroclor- I2SJ 
aruclur- 1260 
dieldrin 

benzo(r)pyrcne 

I I I HQ ~nmmrtion = 731E-01 

9E- 
5.00E-03 

06 3.00E-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OOE-OS 

NA 
731E- 04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

beryllium 
uranium-total 9E - 
benzo(a )pyre= 
carbazole 
aroclor- 1254 
a r d o r -  1260 
dieldrin 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

43OE+00 

730Et00  
2.00E -02 
7.70E+00 
7.701i+I10 
I hUIi+UI 

.06 NA 

NA 
NA 
NA 
NA 

' NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 

L I 
- NA I ILCR ~ u m m r t i o n  = 
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Table CIII-2-66 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfdl with Federal Ownemhip: On-Property RhE Resident Farmer (Adult) 
Via Ingestion of Drinking Water 

otake Esuatioo 

IR 
EF 
EDn 
Fl 
cw 

=I Cw X EFX EDn X Fl X IR 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

%37+ld 
N b + l d  

R%5+8d 
R % S + l d  

put58 

Rn,+4d 

TC99 

'Ihm 

id 

%+ 7d 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. 'Ih?32+ lod 
u, 
U m + a  
U?3S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.48-02 
1.2E - 03 
2.68-02 

NA 
NA 
NA 
N A  
N A  
N A  

2 vday 

70 Year 
350 &ys&ar 

1 (Unitless) 
(see table below) 

p c i  
P C i  
p C i  
p C i  
PCi 
p C i  
p c i  
P C i  
P C i  
p C i  

Radionuclides (pCi) (aoitless) 

% ? 7 + l d  NA 28E- 11 NA 
NPn7+ld NA 22E- 10 NA 

NA 2.2E- 10 NA 
NA 7.8E-10 NA R%.6+8d 

R%+ id NA 1.OE- 10 NA 
Rnp?+&i NA 1.7E- 12 NA 
% + I d  NA 3.6E- 11 NA 

NA 13E- 12 NA 
NA ME- 11 NA 

'Ihm NA 13E- 11 NA 
%+ 1od NA 1.7E- 10 N A  
u, 1.2E+03 1.6E- 11 1.9E-08 

Id 5.9E+Ol 1.6E- 11 9.4E- 10 

%38 

Tcgp 
%&+ 7d 

U p e + a  13E+03 20E- 11 =E-08 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA 
NA 

NA NA NA 
NA NA NA 

1 ILCR Summatioo =I 45E-08 

C-III430 



Table C.111-267 
Summary of h take  Quaditation (cbcmkals) Altcb.Livc 3 

Solid W a c  I iodf i l l  with Federal Ownership: On-Properly RMI! Resident Farmer (Adult) 
Via Dermal Contact while Bathing 

D A  

enn 
E l k  
BW 
ATE . 

ATn 
SA 

@F 
Dermal absorbed dose 
exposure frequency 
exposure duration for non-carcino~cm 
Bxpusurc Juration for carcino~cns 
Body Wciihl  
Avera.5~ lime for wrcinogenr (lifelime) 
Average lime for non-carcinogens (ED0 ~ 3 6 5 )  
Skin surface area available for contact 

P A X  E F X  eD XSA 
BW X A T  

Compound D A  Units 

antimony 
arsenic 
bcryilium 
uranium-total 
bcnzo(a)pyreoc 

ardor -  I254 
a r d o r -  1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

‘ carba~rolr 

NA mdcm2-day 
N A  mdcm2-day 
N A  mgJcm’-day 

2.00E-ll mdcm2-day 
NA mgJcm2-day 
NA mucm’-day 
N A  mglcm’-day 
NA mgJcm2-day 
NA m g d - d a y  
NA mg/cm’-day 
NA mglcm’-day 
NA mgfcm’-day 
N A  mdcm’-day 
NA mdcm’-day 
N A  mp/em‘-day 
N A  m d d - d a y  

u v  mdcm2-day 
350 days/)rar 

70 Year 
70 Year 
70 k.5 

25550 days 
25550 days 
23000 cm’ 

References 

Compound D A  Units- 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  mdcm2-day 
N A  mgJcm2-day 
N A  mdcm2-day 
N A  mdcm2-day 
N A  mdcm2-day 
N A  m~cm’-day 
N A  mgJcm2-day 
N A  mgicmz-day 
N A  mgJcm’-day 
N A  mdcm’-day 
N A  mdcm2-day 
N A  mdcm’-day 
N A  mgIcm’-day 
N A  mdcm2-day 
N A  mycm’-day 



___ - - -. --- ----- 
Table C.111-267 (continued) 

Summary of R i d  Characterization (chemicaln) 
Solid Waste Landfill with Federal Ownemhip: On-Property RMI? Resident Farmer (Adult) 

Compound 
antimonv 

HQ Calculation 
CDI RID HQ 

(mdkg-day) Imglkg-day) [uniiless] 
YA 6.lME-05 NA 

arsenic 
beryllium 
uranium - total 
benzo(a )pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

I 

OE-09 

285E-01 
5.WE-0) 
1 .SOE -0) 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E -05 

NA 
NA 

4.20E-05 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

rmal Cohact while Bathing 
ILCR Calculalion 

CDI CSF ILCR 
t mp/k.q - day) I mdka - day)- I *pound 

iatimony NA NA 
(unilless )~ 

irsenic 
xryllium 
rronium-told ' 
>enzo(s)pyrenc 
:arbazole 
irodor-1254 
iroclor-1260 
lieldrin 

I .90E +OO 
430E+ 00 

-09 NA 
NA 
2.228-02 
I.aOE+OI 
l.Q)E+OI 
1.18E+OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 



Table C.111-268 
Summary ot Intake Quanlilatioo (cbemkals) Allemative 3 

Solid W d c  Landfill with Federal Ownership: On-Properly RME Resided Farmer (Adult) 
Via Inbalalion of Particulates 

Intake Eomatio. P CS X EP X @D X IR 
BW X A T  

IR 
t?F 
1!1)n 
E l l s  
BW 
ATc 

’ ATn 
cs 

Inbahtion rak  of pres (RAGS 1989) 
e~porurc frequency 
I!X~USUIC duraliuo lor oon-arcinoplu 
exposure duration far carcino~enr 
Body wcigbl 
Average time for ssrcino&cnr (lilelbe) 
Avcrap time for non-carcino~cnr (EDn x 365) 
Conccolration of cbcmicals in soil 

Compound Concentration Llnitr 

anlimony 
arsenic 
beryllium 
uranium-total 
benm(a)pyrcnc 
carbazole 
ardor-1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
N A  
N A  
N A  
N A  
NA 

References 

3.5e-08 
NA 

- N A  
NA 

4.6E- 11 
2.0e- I O  

NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20 m3iday 
350 days/pr 

70 Ycar 
70 Year 
70 kg 

25550 days 
25550 days 

(see table below) 

Compound Concentration Unitr 

NA NA mum3 
N A  NA mum’ 
N A  NA mum3 
N A  NA mum3 
N A  NA mum3 
N A  NA mum3 
N A  NA mum3 
N A  NA mum3 
N A  NA mum’ 
N A  NA mum’ 
NA NA mum’ 
N A  NA mum3 
NA NA mum3 
NA NA mum’ 
NA NA mum’ 



~ _- -_ 
Table C.111-268 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Ibleral  Ownership: On- Property RMI! Resident Farmer (Adult) 

Via Inhalation of Particulates 

xnzo(a)pyrenc 
:a rbazolc 5.JE-II NA NA 
iroclor - 1254 
iroclor- 1260 
lieldria 

NA ' NA 

NA . NA 

. . . - - __ - .- - - - - .- . . _. ._ - _- ILCR CalcutJlion 
I CDI I CSF I ILCR 

-daY)I (&kR-day)-' I (unitless] 
09 NA NA 

I.SE+OI NA 
8.4E+00 NA 

NA NA 
enzo(a)pyrenc 13E-I1 6.IE+00 7.7ELll 
arbazolc 5.JE- l l  NA NA 
roclor-1254 NA NA 
roclor - I260 NA NA 
lieldria IhE+01 NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA ' NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
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Table CIII-269 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Inhalation of Gases and Particulates 

B 

Intake Equation 

IR 
EF 
EDn 
ca 

CaX EF X EDn X IR 

Inhalalion rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

%37+1d 
NP237+ Id 

R%2b+8d 
Rrt228+ Id 

sr90+ Id 

%28+7d 

hL238 

R%+4d 

Tc99 

Thpo 

NA pCim3 
1.3E-06 pCim3 
6.28-06 pCim3 

NA pCim3 
NA pcim' 
NA pCim3 
NA pCm3 
NA pCim3 
NA pCim3 

24E-OS pCim3 

%32+ la 
u, 
upII+zd 
b S +  Id 

NA 
NA 
NA 
NA 
NA 

' NA 

NA 
2SE-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA 

20 m3/day 
350 days&zar 

70 Year 
(see table below) 

pCim3 
pCim3 
pCim3 
pCim3 . 
pCi/m3 
pCim3 
pCim' 
pCim3 
p~iim' 
pCim3 

CDI CSP ILCR 
tadionnclides (uCi) (DCa-1 (unitleu) 

%7+ld 
Nk37+ld 
pu2ls 
R%2b+8d 
R%+ Id 
R"PZ+4d 
sr90+ld 
Tc99 
% 2 8 + 7 d  

~~ 

mnz+ iod 
u, 
u98+2d 
'?3S+ Id 

NA 
NA 

' NA 
NA 
NA 
NA 

NA 
6.5E-01 
3.OE+00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA. 
NA 
NA 

1.2E+01 

1.2E+00 

1.9E- 11 
2.9 E - 08 
3.96-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E-11 
83E- 12 
7.88-08 
2.98-08 
LIE-07 
2.68-08 
UE-08 
248-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.9E-08 
1.2E-07 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.48-07 

3.1E-08 

I ILCR Summation P 5.OE-07 

C-III-435 



_i 

I c 

IR 
FI 
EF 
@Do 
EDC 
BW 
ATc 
ATn 
CS 

Table C.lll-270 
Summary of Intake Quanlil.lioQ (cbcmkals) Alternalivc 3 

Solid Waste landfill with Federat Ownerrhip: On-Properly RME Rcoidcol Farmer (Adull) 
Via lngcslion of Meal Producis 

CS X @F X 8D X FI X I R  
BW X A T  

9 .  

lnges~ion rate of meal 
Fraction ingcrlcd from conlaminated source 
8xposurc frequency 
Exposure duralion for non-arcinogem 
Exporurc duralion for carcinogens 
Bodywcighl ' 
Average lime for  carcinogen^ (lifetime) 
Average lime for oon-urcinogens (@Do x 365) 
Conunlralion of chemicals in meal 

antimony 
arsenic 
bcryllium 
uranium-lot4 
bcnzo(a)pyrcoc 
carbazole 

. a r d o r -  I254 
aroelor- 1260 
dicldrin 

N A  
N A  
N A  
NA 
N A  
NA 
NA 

2.78-03 
N A  
NA 

8.OE-07 
S.lE-os 
9.78-06 

NA 
N A  
N A  
N A  

NA 
NA 
NA 
NA 
NA 

N A 

0.101 kdday 
0.75 (Ilnidcss) 
350 dayshar 
70 Year 
70 Year 
70 kg 

ZSSSO days 
25550 days 

Compound Concentration Units 

N A  
N A  ' 

NA 
NA 
N A  
N A  
N A  
N A  
NA 
NA 
NA 
NA 
N A  
N A  
N A  
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Tablc C.111-270 (continued) 

Summary of Risk Characterization (chcmicals) 
Solid Wastc landfill with Ikdcral Owncrship On-Propcrty RMH Hcsidcot Parmer (Adult) 

Via lngcstion of Mcat Producls 

CDI 
Compound 
antimony 

I arsenic 
beryllium 
uranium-totd 
benzo(a)pyrenc 
carbazole 
aroclor-1254 
aroclor-1260 
dieldrin 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 8 8 - 0 7  

I ILCR Calculation 
I I CDI I CSF 

NA 
Compound 
antimony t arsenic 
beryllium 
uranium- total 
benzo(a)pyrenc 
carbazole 
aroclor-1254 
aroclor - I260 I dieldrin 

IEE+00 
13E+M) 

7 3 E + 0 0  

7.7E+00 
7.7E+00 
16E+01 

NA 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

3.9E-07 
2.OE- 10 

NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table CUI-271 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via logestion OC Meat Products 

[nuke Equation 

IR 
R 
EF 
EDn 
Cf 

a CIX EFX EDn X FI X IR 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

%37+ id 
Nppt+  Id 

R%b+8d 
R%S+ Id 

sr90+ld 

%+ 7d 

pups 

R~m+4d 

T%5l 

-%a 

NA p C i g  
2.JE-03 p C i g  
5.2E-05 p C i g  

NA p C i g  
NA p C i g  

ERR p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

2.5E-03 p C i g  

%32+ im 
u?34 

~m+?d 
"23S + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
I5E-02 
1.X-05 
1.6E-04 

NA 
NA 
NA 
NA 
NA 
NA 

0.101 kg/day 
0.75 (Unitless) 
350 daysbear 
70 Year 

ILCR 
(unitless) ( K i )  CDI (PCI 7; Radionuclides 

I 
i CSU7+td NA 2.8E-11 NA 
' N b 7 + l d  4.JEcOO 22E- IO 9.7E- 10 

9 7E-02 22E- 10 2.1E- 11 

I 

NA 7.8E- 10 NA RaM&8d 
R%8+Id  NA 1.OE- IO NA 

' Rnz2+4d NA 1.7E- 12 NA 
; Sr90+Id NA 3.6E- 11 NA 
, Tc99 NA 13E- 12 NA 
% 8 + 7 d  NA S5E- 11 NA 

NA LE- 10 NA 

i P% 

4.7E+OO 1.3E-11 6.1E- 11 

' 4% t.8E+01 1.6E- 11 4.5E- 10 
1 '=+Id 22E-02 1.6E- 11 3.6E- 13 

%o 
i %32+ im 

' uz18+2d 4.8E-01 2OE- 11 9.7E- 12 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA ' NA 
NA NA NA NA 
NA NA NA NA 

t 

I ILCR Summatioo 3 15E-09 

c 



Table C.Ill-272 . 
Summary of Intake Quimtilalioo (chcmicak) Alternative 3 

Solid W d c  landfill with Federal Ownership: On-Properly RMO Residema Farmer (Adult) 
Via Ingestion of Ih i ry  Products 

IR 
FI 
EF 
Ell0 
eoc 
HW 
ATc 
A'l'u 
( 3  

Ingestion raw of dairy producu 
Fraction ingcrtcd lrom contaminated sour= 
expoiwe frcqucncy 
Exposure duration for non -carcinogcm 
Exposwe duration for carcinogens 
Body weight 
Averale time fnr carcinnlens (lifetime) 
A v c i u ~ e  llwc 1ur oou - uaiuiuuRrur iI!lh 4 MI() 
(:uncentrrtiun ul cbcruicals in animal p r d u c b  

0.4 Vday 
0.75 (Ilnillerr) 
3SO dayshar 

70 Year 
70 Year 
70 kg 

ZSSSD days 
l \ S \ I t  duyr 

C b e r k a l  Comcrmlnliou 

Concentration I Inits com_F!od- 
antimony 2 ?E-04 m f l s  
arscuie N A  nlp/lR 
bcrylllum N A  u f l s  
uranium-tobl 4 78-01 mYLB 
bcnzo(a)pyrcoc N A  mYLB 
carbade  N A  m f l g  
aroclor-12S4 N A  m f l 8  
aroclor-1260 N A  mYLe 
dieldrin N A  m f l g  

N A  N A  mf l lg  
N A  N A  m f l s  
N A  N A  mdlr8 
N A  N A  m f l 8  
N A  N A  m%L1 
N A  N A  mYLg 
N A  N A  m f l g  

___ - - _ _ _  - __ 

Hcfcrcnur 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  . 
N A  
N A  
N A  
N A  
N A  
N A  
N A  

.NA 

N A  
N A  

N A 
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Summary of Risk Chnract&zation (&micab) 
Solid Waste landfill with I'cdcral Owocrsbip: On-Propcrty RMl? Hcsidcnt Farmcr (Adult) 

Via Ingestion of Dairy Products 

irrenic 
wryllium 
rranium - told 
wnzo(a)pyreae 
:arbazole 
iroclur- IZS4 
iroclur- 1260 
licldrin 

3.OE-04 
S.OE -(u 

3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 
NA 
NA 
NA 
NA 
NA 
NA' 
NA 
NA 
NA 
NA 
NA 
NA 

s . w  -ns 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.5E-04 

I I.CR Calculation 

hnpound 
ntimony 
nenic 
beryllium 
iranium-total 
anzo(a)pyrene 
arbazole 
roclor- 1254 
,roclor- 1260 
lidilriii 

NA 
IBE+00 
4 3 E + 0 0  

NA 
7 3 E + 0 0  
2.OE-02 
7.7E+00 
7.7E+00 
l . I i F i O l  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N:\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
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Table C.111-273 
Summary of Intake and Risk Quaotitatioo (radioouclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Yia Ingestion of Dairy Products 

Cp X EF X EDn X F1 X IR - Intake Equation - 

IR 
FI 
EF Exposure frequency 
EDn Exposure duration 
CP 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 

Concentration of radionuclides in animal products 

NA 

NA 
NA 
NA 

ERR 
2.4Ec00 

NA 
NA 

3.SE-04 

7.9E-05 

0.4 Vday 
0.75 (Unitless) 
350 dayslyear 
70 Year 

NA p C i g  
2.48-02 ' p C i g  . 
3.6E-04 p C i g  
29E-02 p C i g  

NA p C i g  
NA p C i g  
NA p C i g  

. NA p C i g  
NA p C i g  
NA p C i g  

. ILCR 
.adioouclides (pCi> (VCI (unitless) 

CDI 

1 
%7+ Id 
% 3 7 +  Id 

'%+8d 
'%+ Id 

j%+ Id 

Ih228+7d 

'ups 

'"?22+4d 

rcw 

b o  
b Z +  1od 
J234 

J238+2d 
JPS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

S.8E-01 

1.8E+04 

2.6E+00 

1.8E+02 
2.6E+00 
1.7E+02 

NA 
NA . 
NA 
NA 
NA 
NA 

1.8E- 11 
22E- 10 
1.1E- IO 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E- 12 
5.SE- 11 
13E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
N .A 

N A 
NA ~ 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

13E- 10 

6.48-07 

3.48- 11 

2.88-09 
4.2E-11 
338-09 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation f 6.48-07 1 

c-111-44 1 



Table C.lll-274 
Summary of Intake Quantitatiua (cbcmkale) Alternative 3 

Solid Waste l rndf i l l  with Federal Owocrsbip: &-Propcay HMI! Hcsidcot Farmer (Adult) 
Via Ingestion of Vcgdablcs m d  P N ~ S  

.. 
'. , ^. 
C' . ,.. . .. . . .;. Ir*&aa&a I ~ ~ F 2 L l i Q -  

BW X A T  

IR 
FI 
EF 
EDn 
EDC 
ItW 
A l e  
A'l'n 
(:S 

lo~eertlon rate of bultr or vep(sblcs 
Fraction ingested from woaminakd source 
Exposure frequency 
Exposure duration for non-carclno&em 
Erposwc duration for carcinogens 
Uudy wcikbl 
A v c r a p  tiwe Lir carcioo~ens (lifclituc) 
Avcrasc lime for ooo-ursino~enr (I!l)nx 365) 
('ooccntratiun ul cbemiulr io vefiehbler 

antimony 
a rse nic 
beryllium 
uranium - total 
beom(a)pyrcoc 
carbazole 
aroclor- 1254 
a r d o r -  1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.122 kddoy 
1 (IInilless) 

350 dayshar 
10 Year 
70 Year 
70 kR 

m s u  $up 
ZSSSO days 

Concentration Units G l ~ p o U O d  

. N A  
N A  

' N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
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Table C.111- 274 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Ikdcral Ownership: 00- Property RMI!. Resident Farmer (Adult) 

Via Ingestion Qf Vegetables and Fruits 

Compound 
antimony 
arsenic 
beryllium 
uranium-told 
benzo(a)pyrene 
carbazole 
aroclor- I254 
aroclor- I260 
dieldrin 

3.OE-04 NA 
S.OE-LU NA 
3.OE-03 2.2E-M 

NA NA 
NA NA 
NA NA 
NA NA 

5.OE-OS NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
. NA NA 
NA NA 

.NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA * NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Compound 
antimony 
arsenic 
beqilium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor - I260 
dieldrin 

NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
N/ 
N/ 
N/ 
N/ 
N/ 
N/ 
N/ 
N! 
N/ 
N/ 
N/ 
Nf 
N, 

I I C R  Calculation 

6.78-05 NA NA 
(A 
(A 
6.5E-07 
2.9E-08 
3.9E-06 

IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 
IA 

IBE+00 
43E+00 

NA 
73E+00. 

7.7E+00 
2.OE-02 

7.7E+W 
lbE+OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

L I E -  
7.7E- 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

i.cR Summifiiom = . 
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Table CIII-275 
Summary of Intake and Risk Quantitatioo (radioouclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: Oo-Property RME Resident Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

ntakc Equation 

IR 
FI 
EF 
EDn 
cv 

CvX EF X EDn X F I X  IR 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated S O U ~ C  
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

U7+ Id 
NP?37+ Id 
h1258 

Rnprc4d 

Tc99 

Thpo 

R%+ld 

sr90+ld 

%+7d 

NA p C i g  
43E-01 p C i g  
9.6E-02 p C i g  

NA p C i g  
NA p C i g  

ERR p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

6.8E-01 pCi/kg 

%z+ 1od 
4 3 4 .  

Um+u 
Id 

NA 
NA 
NA 
NA 
WA 
NA 

0.122 kgday 
1 (UNtless) 

3SO days/year 
70 Year 

NA p C i g  
8.OE-01 p C i g  
5.98-03 p C i g  
1.3E-01 pCi/kg 

NA pC&g 
NA p C i g  
NA p C i g  

' NA p C i g  
NA p C i g  
NA. p C i g  

CDI CSP ILCR 
(unitless) adionuclides (PCl\ (vCi\-' 

%37+ Id 
' b + l d  

l%+8d 
'%!a+ ld 

f9O+ Id 

1u?38 

'02?.2+4d 

c99 
7d 

a, 
%32+ lod 
Jm 
J?35+ld 
J%+M 

NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

I 
I '  1 

I ILCR Summation f 4.2E-07 I 

NA 
13E+03 
2.98+02 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
20E+03 

248+03 
1.8E+01 
3.8E+02 

NA 

28E- 11 
22E- 10 
2.2E- 10 

- 7.8E-10 
1.OE- 10 
1 .n -  12 
3.6E- 11 
13E- 12 
55E- 11 
13E- 11 
1.E- 10 
1.6E- 11 
1.6E- 11 
LOE- 11 

NA 

NA 
2.88-07 
638-08 

NA ' 

NA 
NA 
NA 
NA 
NA 

NA 
2.E-08 

3.8E-08 
D E -  10 
7.68-09 

NA 
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I 
NA I % 3 7 + l d  NA 2.OE-06 

NP?37+ld 1.8E+00 4.38-07 7.78-07 
8.3E+00 2.8E- 11 23E- 10 '%38 

Table CIII-276 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

Solid Waste Landfill with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via External Radiation 

' 
Dose Eauivalencv Euuat = [DR X EF X EDn X ETi X (l-SHi)] +(DR X EF X EDn X ETo X (1-SH,)] 

EF 
ED Exposure duration 
ET, 
ET, 
SH, . Shield factor indoon 

Fraction of year spent exposured 

Fraction of day spent indoors 
Fraction of day spent outdoors 

Shield factor outdoors 
Radionuclide specific dose concentrations 

%37+1d. 
NP237+ Id 
% '  

Rn?z?+4d 

TC99 

~ r n  

R%+8d 
R%+ Id  

Sc90+ld 

%28+ 76 

NA PCig 

NA P W  
NA PCig 
NA PCig 
NA P W  

NA PCig 

4.308-02 pCig 
2.00E-01 p C i g  

NA ' p C i g  

7.70E-01 pCig 

%2+ lod 
u, 
u?Je+?d 
'3S+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

0.96 (unitless) 

0.76 (unitless) 
0.24 (unitless) 
0.5 (unitless) 
NA (unitless) 

70 Year 

(see fable below) 

NA P C i P  

NA PC% 
NA PCQ 
NA P C i P  

NA PCQ 
NA P W  

8.00E-02 pCig 

NA . pCig 
NA 

NA . PCiP 

I 'I 

Th2%+7d in, NA 
3.2E+01 

S.6E-06 NA 
5.4E-11 1.7E-09 

I 

- 
Iod NA 8JE-06 NA 

u, 3JE+00 3.OE- 11 LOE- 10 
%+Id NA f4E-07 NA 
U38+Y NA 5.1E-08 NA 

NA NA NA NA 
NA NA NA . NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

I ILCR Summation =I 7.76-07 

c-111-445 



Table C.lll-277 
Summary of Intokc Qumtitatitm (cbcmkals) AllcrnaliLcr 3 

Solid Wauc f indf i l l  witb Private Owocrsbip: OIf-Yrupcr(y I'armcr (Child) 
Via Incidental Ingestion of Soil 

' 

IRs 
CF 
EF 
ED0 
EDc 
BW 
ATc 
A h  
CS 

Ingestion rate of soil (RAGS 1989) 
Conversion factor 

Exposure duration for non-ureinogccm 
Expolure duration for carcinogens 
Body weishi 
Average lime for carcinopns (lifetime) 
Average time fur non-carcinogens (@on x 365) 
Concentration of chcmicals in soil 

exposure frequency 

CS x el; x ED x CtfXlR 
BW X A T  

C ~ p o l l n d  Concentration l l n i h  

antimony 
arsenic 
bcryllium 
uranium -mal 
bcnzo(a)pyrcnc 
carbazole 
a r d o r -  I254 
aroclor- I260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

Z M  muday 

3SO days/)crr 
6 Year 
6 Year 
IS kg 

2SSSO days 
2190 days 

(see (able bclow) 

L O @ - 0 6  kdmg 

Concentration llni(l Compound 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

3 



___- _ _ _ _ _ ^ _ _  __---__ -__ 
Tahlc C.111-277 (contioucd) 

Summary of  Risk Choractcrization (cbcmicals) 
Solid Waste Landfill with Private Owocrship: Off-Property I'armcr (Child) 

* Via 11 _ _  - - - - -- . 
-- 

CDI 
Compound 
antimcny 
iisciiic 
wyllum 
rranium - total 
,enzo(a)pyrene 
:arbazole 
iroclor - I254 
Iroclor- 1260 
fieldrin 

-day) I (unitless 

3.lll<-lll NA 
n i  4 .3~-0:  

S.tIE-0J 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SOE-05 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA * 

NA 
NA 
NA 
NA 

NA 

- -  
. ___.._ . .... - .- .. - -. idcotal logcetioo of Soil 
. . - llCR Calculation -. .I~- 

I---- - t CDI CSF 

A 4.3E+uO 
A NA 
1.6E-09 7.3E+00 
1.OE-09 2.OE-02 
A 7.7E+00 
A 7.7E+00 
A 1.6E+OI 

beiyllum 
uranium-total 
benro(a)pyrene 
carbazole 
aroclor- lL54 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

N A  
NA 

1.2E-08 
l.4E-IQ 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA. 
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Table C.111-278 
Summary of Intake and Risk Quaatitation (radionuclides) Alternatives 3 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Incidental Ingestion of Soil 

CS X EFX E h  X FI X IR - [ntake Euuatioo - 

IRS 
EF Exposure frequency 
EDn Exposure Duration 
FI Fractional Intake 
cs 

Ingestion rate ofsoil (RAGS. 1989) 

Concentration of radionuclides in soil 

200 rngday . 
350 dayspar 

6 Year 
1 (unitless) 

CS137+Id 
Np237+ Id 

%+ad 
p l u s  

%+4d 

T%9 

- h o  

%+Id 

sr90+ Id 

%+7d 

NA 
430E -05 
LOOE-04 

NA 
NA 
NA 
NA 
NA 
NA 

7.70E - 04 

pCi/mg 
pCimg 
pCimg 
pCi/mg 
P C i g  
P C h g  
pCimg 
P C i g  
P C j h I  
pCimg 

%32+ Iod 
'734 

'PS+ld 
"238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.00E-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

pCi/mg 
pCimg 
pCimg 
pCi/mg 
pCimg 
pCimg 
pCi/mg 
P C h g  
PCQW 
pCimg 

CDI CSF ncR 
Radionuclides (uCil (pcil-' (unitless) 

CS137+ld 
NP37+ld 

%b+8d 
&?28+ld 

' 4 0 +  Id 

%+7d 

%38 

%.2+4d 

Tc99 

- F ? ? D  
Th- 3 2 +1od 

UP4 

%s+u 
U235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
l.SlE+Ol 
8.40E+01 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.23E+02 

336E+01 

280E- 11 
220E- 10 
22OE-10 
7.80E- 10 
1.OOE- 10 
1.70E- 12 
3.60E- 11 
13OE- 12 
55OE-11 
1-WE-11 
1.70E- 10 
1.6OE- 11 
1.6OE- 11 
200E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.m-09 
1.8%-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

4.2OE-09 

538E- 10 

NA' 

ILCR Summation - 272E-08 



Table C.llI-279 
Summary of lolakc Quanlilatioo (chemicals) Altcrnativu 3 

Solid Waste Iandfill with Privalc Owoership: Off-Properly Farmer (Child) 
Via Dermal Cootad with Soil 

SA 
AF 
AIiS 
c:l' 
EF 
E D n  
EDc 
BW 
ATc 
A l n  
( :s 

Surface area of cxporcd skin (5Otb &cenlilc. bands only) 
Soil IO skin adbcreacc faclor (RAGS, 1989) 
cbsmiulr r p f c i l i  ubrorbtiun factor (rcc cilblc below) 
Convcrrioo factor 
Exporurc frcqucocy 
8xposurc duralion for non-carcinogcm 
Exposure duralion for urcinogcnr 
&dy WciRhl 
Average lime for carcinogcor (lifetime) 
Average time for non-urcinogcns (@Do x 365) 
(:cmccutrutiua 01 chcmiwb in roil 

Chemical Comccmlnlioq 

Compound ABS Conccntrali UII& 

antimony 
arsenic 
beryllium 
uranium- toial 
bco zo(a)pyrc oc 
urbazolc 
aroclor- 1251 
ardor-1260 
dirlllrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.00E -02 
1.00E- 03 
I.00E -02 
1.00E -02 
3.008-01 
3.008-01 
6.008-02 
6.008-02 
3.008-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.338+00 
NA 
NA 
NA 

I S O @  -03 
6.108-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2000 cm2/da 
1 mdcm 1 

c+V 
18-06 kglmg 

350 dayskar ' 

6 Ycar 
6 Year 

I 5  k# 
25550 dayr 

2190 days 

Compound Concentrali C m  

NA ~ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 



~ ____ - 
Table C. II I - 279 (continued) 

Summary o f  Risk Characterization (chemicals) 
Solid Waste Landfill with Private Ownenhip: Off-Property Farmer (Child) 

-- ---- - .. Dermal Contact with Soil 
11-CR Calculation ----k CDI 

Vi ___-- 
HQ Calculation 

CDI 
Compound c- antimony 1.70E-06 6.00E-OS 2.838202 
arsenic 
belyllium 
uranium-lotd 
bemo(a)pywne 
carbazole ' 

. aroelor-IZS4 
aroclor-1260 

SE-a) 
SE-07 

28SE-04 
5.OUE-03 
I.SUE-04 

NA 
NA 
NA . 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
.NA 
NA 
NA 
NA 
NA 
NA 

4.SOE-OS 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

eryllium 
Ira nium - total 
unzo(a)pyrenc 
arbazole 
iroclor - 1254 
iroclor- 1260 
lieldrin 
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. .  
> _: Table C.111-280 
.i' ?. ,. 

,...: ' 
Summary of Intake Quantitatioo (chemicals) Allernativea 3 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Driakiog Water Ingestioo 

.: .,-. . 1 .... 
:.. .,.. ' 1 . .  . 
I .  . ... 
'. . .: ...:. ~ 

..... 
i.: 

in 
. EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

CS X E F X  ED X IR 
BW X A T  

Ingcstion rate of groundwater (RAGS 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exporurc duration for carcinogens 
Body weight 
Average timc for prcinogenr (lifetime) 
Average timc for non-carcioogcnr (EDn x 36.5) 
Concentration of chcmicalr in groundwater 

Chemical C o n c c a t n t i o u  

References 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
beozo(a)pyreoc 
carbazole 
aroclor- 12.54 
aroclor- 1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

1 Uday 
350 dayshar 

6 Year 
6 Ycar 

25550 days . 
15 kg 

2190 days 

Compound Concentration Units 

N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  ' 

NA 
NA 
N A  

NA 
NA 
NA 

N A  . 

NA 
NA 
N A  
N A  
NA 
N A  
N A  
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 



.:-c-i. . ,. 

:ompound 

_____._. __________ __  __-_ 
Table C.111-280 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 

ILCR Calculation 
CDI  <.SF ILCR 

(mdkg-day)  (mp/kg-day)-' . (unil less l  

Vi 

Compound 
antimony 
arsenic 
beryllium 
uraiium-total 
benzo(a)pyrene 
:arbazole 
iroclor-1254 
 rocl lor-1260 
lieldrin 5.00E-05 NA 

lrsenic 
beryllium 
iranium - total 

arbazole 
=mo(a)Pyle= 

iroclor-1254 
iroclor- 1260 
lieldrin 

1.75E+00 
430E+00 

730E+00 
2.00E-02 
7.70E+00 
7.70E+00 
1.60E+01 

-07 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = NA I 
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R%+ld NA 1.OE- 10 NA 
R"222+4d NA 1.7E- 12 NA 
Sr90+ Id NA 3.6E- 11 NA 
Tcw NA 1.3E- 12 NA 
n2ZS+ 7d NA 5.5E- 11 NA 
%30 NA 1.3E-11 NA 
%2+ 1M NA 1.7E- 10 NA 
u73.4 5.OE+O1 1.6E- 11 8.1E-10 
'P5+ Id 2.SE+00 1.6E-11 4.OE- 11 
U23tJ+M 55E+01 2.OE- 11 l.lE-09 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

I ILCR Summation - - 1.9E-09 

Intake Esuation 

I 

I 

IR 
EF 
EDn 
FI 
cw 

Table.C.111-281 
Summary of Intake and Risk Quantitation (radionuclides) Alternatives 3 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Drinking Water 

- - (3w X EF X EDn X R X 1R 

Ingestion rate of groundwater (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

&137+Id 
NP?37+ Id 
pupe 
Ram+,,  

R%22+4d 

T=w 

-%a 

R%+ Id 

sr5Q+ Id 

-%?a+ 7d 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

p C i  
p C i  
p C i  
p C i  
p C i  
pcin 
p C i  
p C i  
p C i  
p C i  

%32+ 1M 
urn 
Um+2d 
"235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.48-02 
1.2E-03 
2.68-02 

NA 
NA 
NA 
NA 

NA 
NA . 

1 vday 
350 dayslyear 

6 Year 
1 (Unitless) . 

(see table below) 

p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  

C-111454 



? 
r x 
VI 
VI 

DA 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
SA 

Table C.111-282 
Summary of Intake Quanlitatiw (cbemieals) A l l ern~ ives  3 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Cbild) 
Via Dermal Contact while Batbing 

Dermal absorbed dose 
Exposure lrequcncy 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body wcight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (ED0 x 365) 
Skin surface. area available for contact 

DA X E F X  ED X SA 
BW X AT 

C b c i l a l  Comccmlntiou 

Compound . . DA Units 

antimony 
arsenic 
bpyllium 
uranium-total 
bcnzo(a)pyrenc 
carbazole 
aroclor-1254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.00E- 

mglcm2-day 
mglcm2-day 
mglcm2-day 

11 mdcm2-day 
mglcm2-day 
mglcm2-day 
mglcm2-day 
mglcm2-day 
mglcm2-day 
mglcm2-day 
mglcm2-day 
mglcm2-day 
mglcm2-day 
mglcm2-day 
mg/cm2-day 
mglcm2-day 

csv mglcm2-day 
350 dayshar 

6 Year 
' 6 Year 

IS kg 
25550 days 
2190 days 
8000 cm2 

Corn pound DA Chits 

NA NA mglcm2-day 
NA NA mglcm2 - day 
NA NA mg/cm2-day 
NA NA mg/cm2-day 
NA NA mg/cm'-day 
NA NA mglcm2-day 
NA NA mgtcm2- day 
NA NA mglcm2-day 
NA NA mg/cm2-day 
NA NA mgJcm2-day 
NA NA mglcm2-day 
NA NA mg/cm2-day 
NA NA mglcm2-day 
NA NA mglcm2-day 
NA NA me/em2-day 



__ _________. - _ _ _ - . . ~  .- 
Table C.111-282 (continued) 

:ompound 
d n o n y  
,rsenic 
ieryilium 
iranium- total 
benzo(a)pyTeoe 
arbazole 
iroclor- 1254 
roclor - I260 
lieldrin 

Summary of Risk Charactckation (c6emicals) 
SoEd Waste Landfill with Private Ownership: Off-Property Farmer (Child) 

rmal Contact while Bathing 
ILCR Calculation -___ 

I CDI I CSF I ILCR 

Via I 

285E-04 NA 
5.OOE-03 NA 
1 .5OE- 04 6.82B -0: 

NA NA 
NA NA 
NA NA 
NA NA ' 

4.5OE-OS NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I HQ Summation = 6.828 -E 

:ompound 
ntimony 
rsenic 
aryilium 
innium-total 
enzo(a)pyrene 
arbazole 
roclor - 1254 
roclor- 1260 
lieldrin 

1.03E+01 NA 
NA 1.03E+OI 

1.78E+01 NA 

. NA 

A . NA NA 

I ILCR Snmmation = NI 



___ - ~ _ _ _ - -  

Table C.111-283 
Summary of Intake Quantitation (chemicals) Alternatives 3 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Inhalation of Particulates 

. 

Imhkc Eamatiom CS X EFX ED X IR 
BW X AT 

IR 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
E x p u r e  duration for non-carchogem 
Exposure duration [or carcinogens 
Body weight 
Avcragc time for carcinogcns (lifetime) 
Average timc for non-carcinogens (EDn x 365) 
Concentration of chemicals in roil 

Cbcrical Comamlntiou 

Conecntration h i t s  Compound .~ 

antimony 
arsenic 
beryllium 
uranium- total 
bcnzo(a)pyrenc 
car ba zolc 
arodor- 1254 
arodor- 1260 
dieldrin 

NA 
NA 
NA . 
NA 
NA 
NA 
NA 

3.SE-08 
NA 
NA 
NA 

4.6E - 11 
2.OE-10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

References ___ 

. 12 m’lday 
350 d a y s h a r  

6 Year 
6 Year 
IS kg 

25550 days 
2190 days 

(see table below) 

Concentration Units Compound 

NA NA mum’ 
NA NA . m g d  
NA NA mg/m3 
NA NA mum3 
NA NA mum3 
NA NA mum3 
NA NA mum’ 
NA NA mum3 
NA NA mgtm’ 
NA NA mum’ 
NA NA mvm’ 
N A  NA mum’ 
NA NA mg/m3 
NA NA mg/m’ 
NA NA mum’ 



Summary of Risk Cbaractekzation (ckemicals) 
Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 

Via Inhalation of Particulates 

kmpound 
intimony 
irsenic 
wryllium 
iranium - total 
wmo(a)pyrene 
arbazole 
iralor- 1254 
iroclor-1260 
lieldrin 

I HQ Calculation ___ 
I RID 1 HO 

NA 
NA 
NA 

.11 NA 

. lo NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ’ 

NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I Hazard Quolienl Sum = ___ NA 

[ 
__-_ __ ILCR Calculation 

hmpound 
intimony 
lrsenic 
myllium 
iranium- total 
mzo(a)pyrene 
arbazole 
Iroclor-1254 
lroclor - !260 
lieldrin 

I CDI I CSF I 11-CR 

. I.SE+Ol 
8.JE+00 

3.OE-12 6.1E+00 
13E-I1  NA 

J (unitless 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I A E - l l  

I ILCR Sommation = IAE-11 
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ntatc Ekwation 

1R 
EF 
EDn 
Ca 

Table C.111-284 
Summary o f  Intake and Risk Quaatitation (radionuclides) Alternatives 3 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Inhalation of Gases and Particulates 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency - 
Exposure duration 
Concentration of radionuclides in air 

137+ Id 
Np237+ Id 
puwr 

Rn?22+4d 

Tc99 

nm 

R%?6+8d 
R%+ld 

%O+ id 

%28+ 7d 

NA 
1.3E- 06 
6.28-06 

NA 
NA 
NA 
NA 
NA 
NA 

2.48-05 

pCim3 
pCim3 
pci/m3 
pCim3 
pCim3 
pCim3 
pci/m5 
pci/m3 
pCim3 
pCim3 

CaX EFX EDn X IR 

%32+ 1od 
u, 
u?38+24l 
'23, + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.58-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

12 m3/day 
350 daystyear 

6 Year 
(see table below) 

pci/m3 
pcim' 
pci/m3 
pci/m3 
pCim3 
pci/m3 
pCim3 
pCim3 
pci/m3 
pci/m3 

CDI CSF ILCR 
ladioauclides (pCi) (pci)-' (unitless) 

137+ Id 
NP237+ Id 
PUVS 
R%+8d 
R%28+ld 

Sr90+ Id 

n228+ 7d 

R%2+4d , 

Tc99 

-rhm 
n 2 3 2 +  1od 
u234 

uwr+2d 
u235 + Id 

NA 
NA 
NA 
NA 

. NA 
NA 

NA 
3.38-02 
1SE-01 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.OE-01 

6.2E-02 

1.98- 11 
2.98-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.78- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.98-08 
l.lE-07 
2.68-08 
2.58-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
9.6E- 10 
6.OE-09 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E-08 

1.6E-09 

I ILCR Summation - - 2.68-08 

c-111-459 
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Table C.111-285 
Summary of Intake Qurntitatiao (chemicals) Alternatives 3 

Solid Waste L o d f i U  with Private Ownership: Off-Properly Farmer (Gi ld )  
Via Ingestion of Meat Produds 

... -.. 

..1 

Imlakc P?matiom - =  CS X EF X ED X FI X IR 
BW X A T  

IR 
FI 
EF 
@Do 
EDc 
BW 
ATc 
ATn 
CS 

Ingestion rate of meat 
Fraction ingested from contaminated source 

Exposure duration for noo-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (ED0 x365) 
Concentration ofcbcmicals in meat 

Exposure frcqucncy 

Ckmical  Comccotratiou 

Compouod Concentration Units 

antimony 2.7E-03 m o a  
arsenic NA mag 
beryllium NA m o g  

mos  uranium- total 
be n m(a) pyre DC 5.IE-OS m o a  
car  b a d e  9.78-06 m o l 3  
arodor - I251 N A  m o g  
a r d o r -  I260 N A  whl 
dieldrin NA m o a  

N A  NA m o a  
NA NA mdks 
NA NA mdkg 

NA NA m o a  
NA NA mdlrs 
N A  NA m o a  

8.OE-07 

N A  N A  

0.039 kglday 
0.75 (Unilless) 
350. dayshar 

6 Year 
6 Year 

IS kg 
25550 days 

2190 days 

Compound Concentration Units 

N A  
NA 
N A  
N A  
NA 
N A  
N A  
NA 
N A  
NA 
N A  
N A  
N A  
N A  
N A  

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 

NA 

Rekreaces 
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Table C.111-285 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion of Meat Products 

HQ Calculation 
I CDI I HQ 

Compound 
antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyreae 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

I tunitless) 

NA 
NA 

NA 
NA 
NA 
NA 

OE-05 NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-02 

S.OE-07 

I--- 

HQ Summition = 1.2E-02 

ILCR Calculation __ ________ 
I CDI I CSF I ILCR 

m~K-day)(ImglkR-day)-'  I t unitless 
intimonv 438-07  NA NA 
irsenic 
)eqllium 
iranium-total 
wnzo(a)pyrew 
Earbazole 
iroclor- 1254 
iroclor-1260 
lieldrin 

E-IO 
E-09 
E-09 

18E+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1bE+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA L 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I LILCR Summation = 6.OE-Of 

NA 
NA 
NA 

6.OE-Ot 
3.1E-11 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
'NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9 
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ntake Equation 

IR 
Fl 
EF 
EDn 
Cf 

Table CIII-286 
Summary of Intake and Risk Quaotitatioo (radionuclides) Alternatives 3 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Products 

C f X E F X  EDn X Fl X 1R 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

CS137+Id 
NP'237+ Id 

Ra?26+8d 
R%+Id 

sf%+ Id 

%28+7d 

puz3a 

R"P2+4d 

Tc99 

%30 

N A .  p C i g  
2.48-03 p C i g  
5.2E-OS p C i g  

NA p C i g  
NA p C i g  

ERR p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

2.58-03 p C i g  

- b 3 2 +  1od 
u?34 

Um+zd 
U'23.5+ld 

NA 
NA 
NA 
NA 
NA 
NA 

0.039 kg/day 
0.75 (Unitless) 
350 dayshear 

6 Year 

NA p C i g  
1.5E-02 p C i g  
1.2E-05 p C i g  
2.68-04 p C i g  

NA p C i g .  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

CDI CSP ILCR 
Radionuclides (pCi) (pCi)-' (unitless) 

%37+ Id 
NP237+ Id 

R%?6+8d 
R%+ ld 

sr90+ Id 

-%25+7d ' 

pu23s 

Rn222+4d 

TC99 

%3il 
%32+ 1od 
uz34 

u;z38+2d 
UPS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.5E-01 
3.2E-03 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1JE-01 

9.3E-01 
7.48-04 
1.6E-02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
LOE- 10 
1.7E-12 
3.6E- 11 
1.3E- 12 
5.SE- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA . 
NA 
NA 
NA 
NA 
NA 

NA 
3.2E- 11 
7.lE-13 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.OE- 12 

15E- 11 
1.2E- 14 
3.2E- 13 

NA 
NA 
NA 
NA 
NA 
NA 

5.OE- 11 - I ILCR Summation - 
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Table C.111-287 
Summary of Intake Quantitation (cbemieals) Alternatives 3 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

- Imlake @qmatiom - CS X E F X  ED X FI X IR 
BW X AT 

IR 
FI 
E F  
EDn 
EDc 
BW 
ATc 
ATn 
CS 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration for non -carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Avcragc time for n o o - c a r ~ i ~ o g c n ~  (EDnx365) 
Coocentration of chemicals in animal products 

C&ricaI Conantn l iou  

References 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyreoc 
ca rba ZOIC 
ardor-1254 
aroclor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E-04 
NA 
NA 

4.7E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.NA 

0.9 llday 
0.75 (UniUess) 
350 dayshear 

6 Year 
6 Year 

I5 kg 
25550 days 
2190 days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
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Table C.111-287 (continued) 

Summary of  Risk Characteiiatioo (chemicals) 
Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion of Dairy Products 

ILCR Calculation . I 
-___--- 

HQ Calculation 
I CDI 

bmpouod 1 (mp/kg-day)l (mg/kg-day)-' I ( unitless] 
intimonv I 9.98-07 NA NA '  
irsenic 
xryllium 
innium-total 
xnzo(a)pyren: 
:arbazole 
mclor-IZSJ 
ircclor - 1260 
lieldrio 

E- 

IBE+OO 
43E+00 

73E+OO 
2.OE-02 

7.7E+00 
IbE+01 

-06 NA 

7.7E+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . NA 
NA 
NA 

. NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
[ ILCRSummation = NA 

- .- 



6 6 4 6  

R??2S+ld NA 1.OE- 10 NA 
1.7E- 12 NA R"22+4d NA 

FEMP-OU02-6 FINAL 
March 1, 1995 

I -4!32+ 1od NA 1.7E- 10 NA 
u234 3.4E+01 1.6E- 11 5.5E- 10 
'23S+ld 5.1E-01 1.6E- 11 8.2E- 12 
ups+zd 3.2E+01 2.OE- 11 6.5E- 10 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA N A  NA NA 
NA NA NA NA 
NA N A  NA NA 

Table CIII-288 
Summary of Intake and Risk Quaatitation (radionuclides) Alternatives 3 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

Intake Equation ' - - CpX EF X EDn X FIX IR 

IR 
FI 
EF Exposure frequency 
EDn Exposure duration 
CP 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 

Concentration of radionuclides in animal products 

D .  

137+ Id 
NP237+ Id 
pum 

Rn22+4d 

TC, 

- 4 3 0  

R%+8d 
R%+ld 

"90+ Id 

m228+ 7d 

NA 
7.98-05 

NA 
NA 
NA 

ERR 
2.4E+00 

NA 
NA 

3.5E-04 

%32+ lod 
uw 

um+2d 
'23S+ Id 

NA 
NA 
NA . 
NA 
NA 
NA 

0.9 Itday 
0.75 (Unitless) 
350 daystyear 

6 Year 

NA pCi/kg 

3.6E-04 pCi/kg 

NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

2.48-02 p C i g  

2.3E-02 p C i g  



1 

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-289 . 
Summary of Intake Quanlitalion (chemicals) Alternalives 3 

Solid Waste Imndfill with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and F N ~ S  

CS X E F X  ED X F1 X IH 
BW X A T  

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

Exposure duration for noo-carcioogcm 
Exposure duration for carcinogens 
Bodyweight . 
Average time lor carcinogens (lifetime) 
Average time for non-carcinogens (@Do x365) 
Concentration of chemicals in vcgctahlcs 

Exposure frequency 

g k P i a 1  Co.ccnlrationr 

Compound Concentration l ln iu  

antimony 
a rsc nic 
beryllium 
uranium-total 

carbazole 
a r d o r - 1 2 5 4  
arodor-1260 
dieldrin 

NA 
NA 
N A  
N A  
NA 
N A  ' 

N A  

benzo(a)pyrcnc 

0.1 kglday 

350 dayslycar 
t (Lhidcss) ' 

6 Year 
6 Year 

I5  kg 
25550 days 
2190.days 

C o m w u d  Concentration l ln iu  

N A  N A  . m f l g  
N A  NA m o s  
N A  N A  mdlrs 
N A  N A  mdlrs 
N A  N A  m a s  
N A  N A  mdlrs 
N A  N A  m o s  , 
NA N A  m o t  
N A  NA m o s  
N A  NA m o t  
N A  N A  m o 8  
N A  N A  no8 
N A  N A  m o s  ' 
N A  NA m o t  
NA N A  m o t  



/ 0 .  

.Compound 
antimony 

__- __ 
Table C.111-289 (continued) 

HQ Calculation 
CDI RfD HQ 

[mglkg-day) [mg(kR-day) (unitless] 
26E-04 4.OE-04 6.4E-01 

Summaly of  Risk Characterization (chemicals) 
Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion o f  Vegetabtes and Fruits 

- 

)ompound - 
intimony 

ILCR Calculation . 

(mdkg-day) (mp/kB-day)-’ (unitless 
2.2E-0.5 NA NA 

CDI CSF ILCR 

arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
arcclor-1254 
aroclor - 1260 
dieldrin 

3.OE-04 
5.OE-a3 
3,OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ’ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 

5.OE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-NA 
NA 
NA 
NA 
NA 

8.3E-M 

I HQ Summation = 6.4E-01 

irsenic 
myilium 
iranium- total 
>enzo(a)pyrene 
:arbazole 
iroclor- 1254 
iroclor- 1260 
lieldrin 

1E-07 
5E-09 
3E-06 

___- 
9.W-Of LILCR Summation = 

1AE+00 
43E+00 

NA 
73E+00 
2.OE -02 
7.7E+00 
7.7E+00 
16E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

’ 6.9E-Of 
2.5E-OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

‘NA 
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Intake Eauation 

1R 
Fl 
EF 
EDn 
c v  

Table CIII-290 
Summary of Intake and Risk Quaotitatioo (radionuclides) Alteroatives 3 

Solid Waste Landfill with Private h e r s h i p :  Off-Property Fanner (Child) 
Via Ingestion of Vegetables and Fruits 

- - CvX EFX EDn X FI X IR 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

U7+ Id NA p C i g  

R%+8d NA p C i g  
R%+ Id NA p C i g  
R"222+4d ERR p C i g  
Sr90+ld NA . p C i g  
Tc, NA p C i g  

NA p C i g  

NP237+ld 4.3E-01 p C i g  
%38 9.68-02 p C i g  

6.8E-01 p C i g  
%+7d 
%a 

n P P +  1M 
u234 

%+zd 
'P5+ ld 

NA . 
NA 
NA 
NA 
NA 
NA 

. N A .  
8.OE-01 
5.9E-03 
1.3E-01 

NA 
NA 

. NA 
NA 
NA 
NA 

0.1 kdday 
1 (Unitless) 

350 days/year 
6 Year 

ILCR ' 

(unitless) 
CDI 

.adionuclides (pCi) 

=s 137+ Id 
'PP7+ Id 

'%+ad 
'+2E+ld 

jrm+ id 

b+ 7d 

IhP2+ 1M 

JZ35 + Id 

'%2+4d 

rc99 

b 3 0  

'234 

Jps+Y 
NA 
NA 

- NA 
NA 
NA 
NA 

NA 
9.1E+01 
2.OE+01 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.4E+02 

1.7E+02 
1.2E+00 
2.7E + 01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
13E- 11 
1.E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.OE-08 . 
4.48-09 

NA 
NA 
NA 
NA 
NA 
NA 

1.9E-09 
NA 
.2.7E-09 
2.OE- 11 
5.3E-10 . 

NA 
NA 
NA 

NA 
NA 

NA . 

1 ILCR Summation - - 2.98-08 

C-111-468 
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Table (2.111-291 
Summary of Intake and Risk Quaotitatioo (radioouclides) Alternatives 3 

Solid Waste Laadfill with Private Owoership: Off- Property Farmer (Child) 
Via External Radiation 

lose Equivalencv Equat = [DRXEFXEDnXETiX(l-SHi)] +[DRXEFXEDnXET,X(l-SH,)] 

EF 
ED Exposure duration 
ETi 

Fraction of year spent exposured 

Fraction of day spent indoors 
Fraction of day spent outdoors 
Shield factor indoors 
Shield factor outdoors 
Radionuclide specific dose concentrations 

ET, 
SHi 

cs137+ id 
NP237+1d 

R%26+8d 
puw, 

Rnm+4d 

Tc, 

%3Il 

'%E+ id 

"W+ Id 

%2?+ 7d 

NA P a 3  
4.308-02 pCi/g 
2.00E-01 pCi/g 

NA pCi/g 
NA pCi/g 
NA pCi/g 
NA P W  
NA P C i P  
NA P W  
7.70E-01 pCig 

n 2 3 2 +  Iod 
u, 
um+2d 
' 2 3 5 ~  Id 

NA 
NA 
NA 
NA 
NA 
NA 

0.96 (unitless) 
6 Year 

0.92 (unitless) 
0.08 (unitless) 
0.5 (unitless) . 
NA (unitless) 

(see table below) 

NA P W  

NA PW7 
NA p c i g  
NA PCiP 
NA p c i g  
NA P W  
NA P W  
NA P W  
NA P W  

8.00E-02 pCi/g 

CDI CSF I LCR 
ladionuclides [year pCilg) (dpCi-year1-l .(unitless) 

I , 
%37+ld 
NP237+ld 
Pu,a 

R n m + u  

TCh 

%30 

u234 

u238+2d 

R%26+8d 
R%+ld 

Sr90+ id 

%211+7d 

n232+ 1od 

' 2 3 S +  id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.3E-01 
6.2E-01 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.4E+00 

2.5E-01 

2.OE-06 
4.38-07 
2.8E- 11 
6.OE-06 
2.98-06 
5.98-06 

6.OE- 13 
5.6E-06 
5.4E- 11 
8.58-06 
3.OE- 11 
2.4E-07 
5.1E-08 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
5.88-08 
1.7E-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.3E- 10 

7.5E- 12 

5.88-08 - I ILCR Summatioo - 

C-111-469 
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Imtake Eputiom 

IRa 
IRc 
C F  
EFa 
EFC 
EDa 
EDc 
BWa 
BWc 
A T  
ATa 
ATc 
CS 

Table C.111-292 
Summary of Intake Quantilalion (chemicals) Allernalive 6 

Solid Wasle Landfill with Federal Ownership: Expanded Trespasser 
Via Incidental Ingestion of SoiUSedimeol 

= CS X E F a  X EDa X C F X  IRa + CS X EFcX E D c X C F  X IRc 
BWa X ATa BWc X ATc 

Ingestion rate of soil (adult) 
Ingestion rate of roil (child) 
Conversion factor 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration (adult) 
Exposure duration (child) 
Body weight (adult) 
Body weight (child) 
Average time for carcinogens 
Average time for non-carcinogens (adult) ~ 

Average time for non-carcinogens (child) 
Concentration of chemicals in roil 

Hcferences 

Compound Conecotration Chits. 

antimony 
arsenic 
beryllium 
uranium -'total 
benao(a)pyrcoc 
carbazole 
arodor-I254 
arodor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.3@+00 
NA 

4.OE-01 
4.3 E + 00 
2.9E-01 
2.1E-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

12.5 mglday 
12.5 mglday 

1.OOE-06 kglmg 
40 dayshear 

110 dayshear 
32 Year 
12 Year 
70 kg 
43 kg 

25550 days 
11680 days 
4380 days 

(see table below) 

Compound Concentration Uniu 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



- __ - 
Table C.111-292 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Owneqhip: Expanded Trespasser 

Via Incidental Ingestion of  Soil/Sediment 

3.OE-04 NA 
beryllum 4.38-08 S.OE-03 8.68-06 
uranium- total 4.68-07 3.OE-03 15E-04 
benz4a)pyrene 3.18-08 NA NA 
carbazole 2.38-08 NA NA 
aroclor-1254 
aroclor- 1260 
dieldrin 5.OE-OS NA 

ILCR Calculation - 
I CDI I CSF 1 I K R  

h n p c u n d  . I (mp/kg-day)l (mgllig-day)-' 1 (unitless) 
mtimmy I 3.2E-08 NA NA 
irsenic 
>eryllum 
iranium-total 
)enzo(a)pyrene 
:arbazole 
iroclor- 1254 
mclor- 1260 
lieldrm 

1.8E+00 
4.3E+00 

7.3E+00 

7.7E+00 
7.7E+00 
1.6E+01 

NA 

2.08-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
4.1 E- 08 

5.1E-08 
1.OE-10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = 9.2E-08 
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Intake Equation 

IRa 
IRc 
EFa 
EFc 
E.Da 
EDc 
FI . ' 

cs 

Table C.111-293 
Summary of Iotake and Risk Quaotitatioo (radioouclides) Alternative 6 

Solid Waste Landfill with Federal Owoership: Expanded Trespasser 
Via Iacideotal Ingestioo of SoilISedimeot 

= CS X EFa X EDa X FI X IRa + CS X EFc X EDc X FI X IRc 

Ingestion rate of soil (adult) 
Ingestion rate of soil (child) 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure Duration 
Exposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

"137+ld 
p237 + Id 

"238 
R%26+8d 
R%28+ld 
%22+4d 

T% 

~ 2 ,  

Sr90+ Id 

n228+7d 

NA 
4.OE-04 
2.OE-04 

NA 
NA 
NA 
NA 
NA 
NA 

l.lE-03 

pCilmg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 

n232+10d 

'235+ld 
'238+2d 

'234 

NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.68-04 

2.48-03 

12.5 mg/day 
12.5 mg/day 

40 days/year 
110 daydyear 
32 Year 
12 Year 
1 (unitless) 

(see table below) 

pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 

CBI CSF ILCR 
Ladionuclides (pCi) (pCi)-* (uai tlcss) 

"137+ Id 
p237 + Id 

'%38 
R%26+8d 
R%28+ld 
R??22+4d 

=% 
sr90+ld 

n228+7d 
n23Q 
n232 + 1Od 

'235+ Id 
"238+2d 

'234 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.3E+01 
6.5E+00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

3.7E+01 

8.5E+00 

7.7E+01 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E-12 . 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.98-09 
1.4E-09 

NA 
NA 
NA 
NA . 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA . 
NA 

4.8E- 10 

1.4E- 10 

1.5E-09 

6.4E-09 - 1 ILCR Summation - 



Table C.111-294 
Summary of Intake Quaotitalioa (chemicals) Alternative 6 

Solid Waste Landfill with Federal Ownership: Expanded Trespasser 
Via Dermal Contact with SoiVSediment 

Imbkc Eqaatiom = CS X E F a  X EDa X C F  XABS X A F X  SAa + ' .  C S X E F c X E D c X C F X A B S X A F X S A c  
BWa X ATa BWc X ATc 

SA 
SA 
A F  
ABS 
C F  
@Fa 
E Fc 
EDa 
EDc 
BWa 
BWc 
A T  
ATa 
ATc 
cs 

Surface area of exposed skin (adult) 
Surface area of exposed skin (child) 
Soil to skin adherence factor 
cbcmicals spccific ahsorbtion factor (see table 
Conversion factor 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration (adult) 
Exposure duration (child) 
Body weight (adult) 
Body weight (child) 
Average lime for carcinogens 
Average time for non-carcinogens (adult) 
Average time for non-carcinogens (child) 
Concentration of cbemicalr in soil 

. 

below) 

5750 cm21day 
4200 cm21da 

1 mglcm Y 
CSV 

I@-06 kglmg 
40 dayslyear 

110 d a y s b a r  
32 Year 
12 Year 
70 kg 
43 kg 

25550 days 
11680 days 
4380 days 

(see table below) 

Cbcmiul  Comcemtratiou 

Compound ABS Concenlrati llnilr 

antimony 
arsenic 
beryllium 
uranium-total 
bcnzo(a)pyreoc 
carbazole 
arodor- 1254 
arodor- 1260 
dieldrin 

N A. 
NA 
NA 
NA 
NA 
NA 
NA ' 

References 

1.OE-02 
1.OE-03 
LO@-02 
LO@-02 
3.OE-01 
3.OE-01 
6.OE-02 
6.OE-02 
3.OE-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.3E+00 
NA 

4.OE-01 
4.3@+00 
2.9E-01 
2.1E-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Compound ABS Concentrati Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table C.111-294 (continued) 

-- 
Summary of Risk Characterization (chemicals) 

Solid Waste Lendfill with Federal Owoership: Expanded Trespasser 
Via Dermal Contact with SoiVSediment 

I HQ Calculation 
I CDI I RID I HQ 

intimony 
lrrenic 
myilium 
iranium-total 
ienzo(a )pyene 
arbazole 
Iroclor- 1254 
iroclor-1260 
lieldrin 

:ompound - I (mplkg-day) I (mdku-day) I (uNtless] 
I 5.1E-07 6.OE-OS 8.5E-03 

SE-07 
7E-06 
3E-06 
4E-06 

2.9E-0! 
5.OE-03 
1SE-04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.SE-OS 

NA 
3.1 E -OS 
1.1 E-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

, NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA.  

I __ 
[HQ Summation = TOE-02 

:ompound 
lntimony 
irsenic 
urylllum 
iranium- total 
benzo(a)pyrene 
arbazole 
Iroclor-1254 

lieldrin 
i r ~ ~ l o r -  1260 

A , NA NA 
I - 

1.7E-0 I ILCR ~ u m m r t i o n  = 



(r: 

i 
E: 

. 
U 

Table C.111-295 
Summary of Intake Quantitalion (chemicals) Alternative 6 

Solid Waste Landfill with Federal Ownership: J2xpimded Trespasser 
Via Inhalation of Particulates 

- CS XEFa X EDaX IR X ETa + CS X EFc X EDc X IR X ETc Imbkc tiquatiom 
BWa X ATa BWc X ATc 

IR 
ETa 
ETc 
EFa 
EFc 
EDa 
EDc 
BWa 
BWc 
A T  
ATa 
ATc 
cs 

Inhatation rate of gases 
Exposure time (adult) 
Exposure time (child) 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration (adult) 
Exposure duration (child) 
Body weight (adult) 
Body weight (child) 
Average time for carcinogens 
Average time for non-carcinogens (adult) 
Avcrage time for non-carcinogens (child) 
Concentration of chemicals in particulate as modeled 

Compound Concentration l lniu 

antimony 
a rse nic 
Gryllium 
uranium - total 
bcnzo(a)pyreoc 
car ba ZOIC 
aroclor- 1254 
arodor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E-09 
NA 

9.4E-10 
1.OE-08 
6.8E-10 
4.9E-10 

NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 

0.83 m’/hour 
1 hour/day 
2 boudday 
40 dayshear 

110 dayshear 
32 Year 
12 Year 
70 kg 
43 kg 

25550 days 
11680 days 
4380 days 

(see table below) 

Compound . Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N h  
NA 
NA 
NA 
NA 
NA 



__-- _I--.- __ 
Table C.111-295 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Expanded Trespasser 

Via Inhalation of Particulates 

Compound 
antimony 

I HQ Calculation 
I CDI I RID I HQ 

~~ 

ILCR Calculation 
CDI CSF ILCR 

ImplkR-day) (mplkR-dav)-' (uti% 
6.9E-I2 NA NA intimony 

irsenic ' 

xryflium 
iranium - total 
xnzo(a)jyrene 
:arbazole 
iroclor-1254 
I roclor - 1260 
lieldrio 

:ompound ] (mdkg-day) I (mplkg-day) I (unitless; 1 3.4E:ll NA NA 
7 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA ' NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I I HQ Sommatioo = NA 

arsenic 
beryllium , 

uranium-lotal 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

I.SE+OI 
8.4E+00 

6.1E+00 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IbE+Ol 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.OE-ll 

1 . lE-I1  

I 

3.1E-ll  I ILCR Snmmatioa = 

. .  

. >. . . .  
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Table CIII-296 
Summary of Intake and Risk Quaotitation (radionuclides) Alternative 6 

Solid Waste Landfill with Federal Ownership: Expanded Trespasser 
Via Inhalation of Gases and Particulates 

Intake Euuation 

IR 
EFa 
EFc 
EDa 
EDc 
ETa 
E T C  
CA 

' 8  

= CAX EFaX EDaX IR X ETa + C A X  EFc EDcX IR X ETc 

Inhalation rate of gases 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration 
Exposure duration 
Exposure time (adult) 
Exposure time (child) 
Concentration of radionuclides in air 

0.83 m3/hour 
40 dayslyear 

110 dayslyear 
32 Year 
12 Year 
1 hodday 
2 hour/day 

(see table'below) 

NA 
9.48 - 07 
4.78-07 

NA 
. NA 

NA 
NA 
NA 
NA 

2.68-06 

pCim3 
pCim3 
pCim3 
pCim3 
pCim3 . 
pCim3 
pCim3 
pCim3 
pcim' . 
pci/m3 

%32+ 1od 
u234 

%+2d 
'23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA pci/m3 
6.1E-07 pCi/m3 

NA pci/m3 
5.6E-06 pCim3 

NA pci/m3 
NA pci/m3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 

CDI CSF ILCR 
Zadionuclides (pCi) (pci)-' . (uni tless) 

(%37+ Id 
NP237+ Id 
p u v 8  

R"222+4d 

TC, 

F ? 3 l l  
-%32+ 1lM 
"234 

uus+zd 

R%+8d 
R%+ld 

Sr90+ld 

%28+7d 

"23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.OE-03 
1.5E-03 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

8.68-03 

2.OE-03 

1.8E-02 

1.9E- 11 
2.98-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.78- 12 
6.2E- 11 
8.3E- 12 
7.88-08 
2.98-08 
1.1E- 07 
2.68-08 
2.58-08 
2.48-08 

NA 
NA 
NA 
NA . 
NA 
NA 

NA 
8.88- 11 
5.9E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.5E- 10 

5.1E-11 

4.3E- 10 

8.8E- 10 - ILCR Summation - 

C-111477 
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Table (2111-297 
Summary of Risk Quaotitatioo (radionuclides) Alternative 6 

Solid Waste Laodfill with Federal Ownership: Expaoded Trespasser 
Via External Radiation 

Lvosure Equation = [CR X EFaX EDa X ET,, X(l-SH,)I+[CR X EFc X EDc X ETa X (l-SH,)] 

EFa 
EFc 
EDa Exposure duration (adult) 
EDc Exposure duration (child) 
moa 

Fraction of year spent exposured (adult) 
Fraction of year spent exposured (child) 

Fraction of day spent outdoors (adult) 
Fraction of dayspent outdoors (child) 
Shield factor outdoors 

CR Radionuclide specific concentrations 

=a 
SHcl 

137+ Id 
Np?37+ Id 
pupa 

R ~ m + 4 d  

Tc99 

Thp, 

R%6+8d 
R%+ Id 

Sr90+ Id 

mhpg+ 7d 

NA P C i P  
4.OE-01 pCig 
2.OE-01 p C i g  

NA . pCig 
NA PCig 
NA P W  
NA p C i g  ' 

NA PCdg 
NA . pCig 

l.lE+W p C i g  

0.11 (unitless) 
03 (unitless) 
32 Year 
12 Year 

0.04 (unitless) 
0.08 (unitless) 
NA (unitless) 

(see table below) 

%E+ Iod NA P W  

' P S + l d  NA P W  

NA NA PCig 
NA NA PCig 
NA NA PCii3 
NA NA PCiP 
NA NA PCiB 
NA NA PCii3 

urn . 2.6E-01 pCig 

"m+2d 2.4E+00 pCig 

CDI . CSF ILCR 
ladionuclides (year pCilR) (gtpci -year)-' (anitless) 

cs137+ Id 
NP237+ Id 
pu238 

R";?22+4d 

TCW 

Ta, 
%z+ 1w 
u234 

%a+zd 

R%?6+8d 
Id 

Sr90+ld 

%28+ 7d 

u23S + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.7E-01 
8.6E-02 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

4.8E-01 

l.lE-01 

l.OE+OO 

2.OE-06 
4.38-07 

. 2.8E- 11 
6.OE-06 
2.98-06 
5.9E-06 

6.OE- 13 
5.68-06 
5.4E- 11 
WE-06 
3.OE- 11 
2.48-07 
5.1E-08 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.4E-08 
2.4E- 12 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.6E- 11 

3.313- 12 

5.28-08 

1.3E-07 - I ILCR Summatioo - 

C-III-478 



IR 
EF 
ED0 
EDc 
BW 
ATc 
AT0 
CS 

Table C.111-298 
Summary of Intake OUMlilltion (chemicals) Alternative 6 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 
Via Drinking Water Ingestion 

Ingestion rate of grouodwater (RAGS, 1989) 
Exposure Ircqueng 
Exposure duration for oon-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for son-car~bogens (EDn x 365) 
Concentration of chemicals in groundwater 

CS X E F X  ED X IR 
BW X A T  

Cbcmical ComeemIratioms 

Compound Concentration Units 

antimony 
arsenic 
kryllium 
uranium-total 
+zo(a)pyrcnc 
ca rba ZOIC 
ardor-1254 
arodor-1260 
dieldrin 

NA 
N A  
N A  
NA 
NA 
N A  
N A  

2 llday 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

350 dayshar 

Com pound Concentration Units 

N A  NA m d l  

N A  NA m d l  
N A  N A  mdl 
N A  NA m s n  
N A  N A  m d l  
N A  NA m d l  
N A  NA m d l  
N A  NA m s n  
N A  NA m d l  
N A  NA m s n  
N A  N A  m d l  
N A  N A  m d l  
N A  NA m d l  
N A  N A  m d l  

N A  N A  - mgll 



.- --- 
Table C.111-298 (continued) 

Summary of Rut Characterhation (chemicals) 
Solid Waste Landfill with Federal Ownership: Off- Properly Farmer (Adult) 

Zoompound 

Via Drinking Water Ingeelion 

HQ Calculation 
CDI nm 11Q 

(mlJkR-day) (mglkg-day) (unitless] 
CDI 

(mdkn-day) :ompound ' 

intimony 
inenic 
xryllium 
iranium - total 
xnzo(a)pyrene 
a r bazole 
iroclor-1254 
lroclor-1260 
lieldrin 

CSF iLcn 
(mplkg-dayl-' (unilless) 

9E-05 

4.00E-04 
3.00E-04 
S.OOEy(a 
3.00E - 03 

NA 
NA 
NA 
N A .  
5.00E-OS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
6.30E-03 

NA 
NA 
NA 
NA 
NA 
NA 
. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I HQ Summation = 6.30E-03 NA -- I ILCR Sommation = 

d m o n y  NA 
irsenic ' 

Kryllium 
iranium-total 
enzo(a)pyrene 
arbazole 
iroclor-1254 
iroclor- 1260 
lieldrin 

9E-OS 

1.7SE+00 
430E+00 

730E+00 
2.00E-02 
7.70E+00 
7.70E+00 
160E+OI 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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ntake Equation 

IR 
EF 
EDn 
FI 
cw 

Table CAI-299 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Adult) 
Via Ingestion of Drinking Water 

CW X EFX EDn X FIX IR - - 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

CS137+1d 
NP237+ld 

R%26+8d 
PUVS 

R%2+4d 

Tc, 

Ra228+ Id 

Sr90+ Id 

%3+7d 

NA p C i  
NA p C i  
NA pCiA 
NA pCiA 
NA pCUl 
NA p C i  
NA p C i  
NA pCUl 
NA p C i  
NA pCin 

%32+ 1od 
4 3 4  ' 

%3+2d 
' 235+  Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.1E-01 
1.1 E- 02 
2.3E-01 

NA 
NA 
NA 
NA 
NA 
NA 

. 2 Vday 

70 Year 
350 daystyear 

1 (Unitless) 
(see lable below) 

p C i  
p C i  
pCiA 
p C i  
p C i  

p C i  
p C i  
p C i  
p C i  

pCiA 

ILCR 
(unitless) 

CDI 
tadionuclidcs (pCi) (PCI 

O137+Id 
Npd7+ Id 
%3ll 

Rn222+4d 

Tcw 

%o 
%32+ 1od 
u234 

u2u)+2d 

R%+8d 
Ra228+ld 

Sr90+ Id 

%28+ 7d 

'23S+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.OE+04 
5.4E+02 
1.1 E+04 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
LOE- 10 
1.7E- 12 
3.6E- 11 
1.3E-12 
5.5E- 11 
1.3E.-11 
1.7E-10 
1.6E-11 ' 

1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E-07 
8.68-09 
2.38-07 

NA 
NA 
NA 
NA 
NA 
NA 

4.OE-07 - I ILCR Summation - 

r 

C-111-481 



D A  
EF 
EDn 
EDc 
BW 
ATc 
ATn 
SA 

Table C.111-300 
Summary of Intake Quaatitation (chemicals) Alternative 6 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 
Via Dermal Coatact while Bathing 

D A  X E F X  ED XSA 
BW X AT 

Dcrmal a b s o r k d  dose 

Exporurc duration for non-carcinogclrt 
Exposure duration for carcinogens 
Body wcight 
Avcragc limc for carcinogcnr (lifclime) 
Avcragc limc for non-carcinogcnr (EDn x 365) 
Skin surface arca available for cantact 

Exposure frequency 

, 

Compound D A  llnits 

antimony 
arrcoic 
bcryilium 
uranium -total 
benzo(a)pyrcru 
farbazdc 
a r d o r -  1254 
aroclor-1260 
dicldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

NA mglcm‘-day 
N A  mgJcmz-day 
N A  rnglcm2-day 

1.73E-10 mdcm2-day 
N A  mglcm2-day 
N A  mglcm*-day 
N A  mdcm2-day 
N A  mgkm2-day 
N A  mglcm2-day 
N A  mglcmz-day 
N A  mg/cm2-day 
N A  mgJcm2-day 
N A  mglcmz-day 
N A  mglcm2-day 
NA mglcm2-dny 
N A  mgjcm2-dny 

--- Rrfcrcnces 

CIV mg/cm’-day 
350 d a y s b a r  

70 Year 
70 Ycsr 
70 kg 

25550 days 
25550 days 
23000 cm2 

Compound D A  llnits 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  . 

N A  m@cm‘-day 
N A  mglcm‘-day 
NA mglcmz-day 
N A  mg/cm’-day 
N A  mglcm’-day 
N A  mgjcm’-day 
NA mg/cm2-day 
N A  m@m’-day 
N A  mglcm’-day 
N A  mglcm’-day 
N A  mg/cmz-day 
NA mgjcm’-day 
N A  mglcm’-day 
NA mglcm’-day 
NA mglcm’-day 



__ 
Table C.111-300 (continued) 

- 
ILCR Calculation 

CDI CSF ILCR 
Compound (mdkkg-day) (ma/lm -day)- ' (unitlessr 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: OBI-Property Farmer (Adult) 

Via Dermal Contact while Bathing 

Zoompound 
intimony 

HQ Calculation 
CDI RfD HQ 

(mdkg-day) (m&-day) (unitless1 
VA 6.00E-05 NA 

irsenic 
>eryllium 
iranium-total 
>enzo(a)pyrene 
:arbazole 
iroclor - 1254 
iroclor - 1260 
lieldrin 

A 
I E - O S  A 

2858-04 
5.OOE-a) 
l.5OE-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

3.628-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

[ HQ Summation = 3.628- 

arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin . 

A 
190E+00 
430E+00 

.-OS NA 
NA 
2.228-02 
1.03E+01 
l.CUE+Ol 
1.78E+01 

N NA 
N NA 
N NA 
N NA 
N . NA 
N NA 
N NA 
N NA 
N NA 
N NA 
N NA 
N NA 
N NA 
N NA 
N NA 
N NA 
N NA 
N NA . 
N NA 
N NA 
N NA 
N NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.111-301 
Summary of Intake Qumtilation (chemicals) Alternative 6 

Solid Waste Landfill witb Federal Ownership: Off-Properly Farmer (Adult) 
Via Inbalatiw of Particulates 

CS X E F X  ED X I& 
BW X A T  

IR 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Inhalation rate dgascs  (RAGS, 1989) 

Exposwe duntion for non-arcinogem 
Exposwe duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in soil 

Exposwe tiequcncy 

Cbtr ical  Corncentrations 

Com p o u d  Concentration. Units 

antimony 
arsenic 
beryllium 
uranium-total 
benm(a)pyreoc 
car b a d e  
ardor-1254 
arodor-1260 
dieldrin 

N A  
N A  
N A  
N A  
NA 
NA 
NA 

7.2E- I I  
NA 

2.6E - I 1  
2.7E- IO 
1.9E-ll 
l.3E-I1 

N A  
NA 
NA 
N A  
NA 
N A  
N A  
N A  
NA 
NA 

’ 20 m’lday 
350 daysbar 

70 Year 
70 Year 
70 kg 

ZSSSO days 
2SS50 days 

(see table below) 

Compound Concentration l l n i s  

NA NA .mg/m’ 
NA NA ms/m’ 
N A  N A  m g d  
N A  NA mum’ 
NA NA mum’ 
NA N A  mum’ 
NA N A  mum’ 
N A  NA mum’ 
N A  NA mum’ 
NA NA mum’ 
NA NA mum’ 
N A  NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 



~ ._ ___ 
Table C.111-301 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Adult) 

Via Inhalation of Particulates 

_ _ _ _ ~  

Zompound 
intimony 

I 
~- 

HQ Calculation 
I I CDI I RfD I HQ 

ILCR Calculation 
CDI CSF ILCR 

[mdkn -day) (mg(kg - day)- ' 
2.OE-11 NA NA 

( unitless; 

A NA 
7.OE-12 NA 
7%-11 NA 
5.1E-12 NA 
3.78-12 NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I (mdkg-day) I [mdkg-day) I [unitless] 
I 2.OE-11 NA NA 

arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

OE-12 
5E-11 
1E-I2 
7E-12 

1.5E+OI 
8.4E + 00 

6.1E+00 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

16E+01 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

59E-11 

3.1E-11 

I 
9.OE-11 I ILCR Summation = 
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Intake h u a t i o n  

IR 
EF 
EDn 
ca 

Table CIII-302 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 
Via Lohalation of Gases and Particulates 

CaX EF X EDn X IR - - 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

cs137+ Id 
NP237+ Id 
kc38 

h 2 2 + 4 d  

Ra?26+8d 
R%+ Id 

Sr90+ Id 
Tc, . 
%+7d 
Thpo 

NA 
2.68-08 
1.3 E- 08 

NA 
NA 
NA 
NA 
NA 
NA 

7.28-08 

pCim’ 
pCim3 
pci/m3 
pcim’ 
pCim3 
pcim’ 
pCim’ 
pcim’ 
pCim3 
pcim’ 

n23:+ 1M 

’235 + Id 
u234 

Um+zd 
NA 
NA 
NA 
NA 
NA 

’ NA 

NA 
1.7E-08 

NA 
1 SE- 07 

N A  
NA 
NA 
NA 
NA 
NA 

20 m3/tiay. 
350 days’year 
70 Year 

(see table below) 

pCim3 
pCim’ 
pciim’ 
pci/rn’ 
pcim’ 
pciim’ 
pCim’ 
pcim’ 
pcim’ 
pcim’ 

ILCR 
(unitless) CDI y!! tadionuclides (vCi) (PCl 

O137+Id NA 1.9E- 11 NA 
NP277+ld 1.2E-02 2.98-08 3.6E- 10 
p u ,  6.38-03 3.98-08 2.4E- 10 
R%+8d NA 7.OE-09 NA 

Id NA 6.9E- 10 N A  
R ~ z n + 4 d  NA 7.7E- 12 N A  
sr90+ Id NA 6.2E- 11 NA 
Tc99 NA 8.3E- 12 NA 
%28+ 7d NA 7.88-08 NA 
~ 2 3 0  3.58-02 2.98-08 1.OE-09 
n n z +  iod NA l.lE-07 NA 
us4 8.1E-03 2.68-08 2.1E- 10 
‘235+ Id NA 2.5E-08 NA 
uPg+zd 7.48-02 2.4E-08 M E - 0 9  

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA . 

I ILCR Summation 3 3.68-09 



Imtakc @qnrcio. 

IR 
FI 
E F  
EDn 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-303 
Summary of Intake Quatitation (chemicals) Alternative 6 

Solid Waste Landfill with Federal Ownership: Off-Propafly Farmer (Adult) 
Via Ingestion of Meat Products 

C S X  EFX ED X FI X IR 
BW X AT 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average lime for non-carcinogens (ED0 x 365) 
Concentration of cbemicals in meat 

C&icrl Conamtnt iou  

Compound Concentration Chits. 

antimony 
arsenic 
beryllium 
uranium- total 
bcnzo(a)pyrenc 
carbazole 
a r d o r -  1251 
a r d o r - 1 2 6 0  
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.101 kgday 
0.75 (Unitless) 
350 d a y s h a r  

70 Year . 
70 Year 
70 kg 

25550 days 
25550 days 

Com pound Concentration Chits 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



. .  . .. 
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Eompound 
intimony 

-- - 
Table C.111-303 (continued) 

HQ Calculation 
CDI RID HQ 

(mdkg-day) (mdkg-day) lunilless) 
9.5E-12 4.OE-04 2.41:-08 

Summary of  Risk Cbaractehzation (cbcmicals) 
Solid Waste Landfill with Federal Owocrsbip: Off-Property Farmer (Adult) 

Via Ingestion of Meat Products 

- 1 HQ Summation = 2.4E-06 

2E-12 
2E-09 
7E-11 
7E-14 

3.OE-04 
5.OE-OO 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
8.3E-10 
2.4E-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 

I ILCR Calculation 
I CDI I CSF I ILCR 

Compound I (mR/kg-day)l(mn/ka-day)-' I (unitless] 
antimonv 1 9.SE-12 NA 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- I254 
aroclor- 1260 
dieldrin 

2E-12 
2E-09 
7E-11 
7E-14 

IEE+00 
43E+00 

NA 
73E+00 
2.OE-02 
7.7E+OO 
7.7E+00 
lbE+Ol 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
IEE-11 

3.3E-10 
1.7E-IS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.NA 
NA 
NA 
NA 

I 
1 ILCR Sommation = 3.6E-IC 

21 
Z 
F 
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' 2 3 5 +  Id 
%8+2d 

NA 
NA 
NA 

NA 
NA 

NA , 

March 1, 1995 
I -  

Table C.111-304 
Summary of Intake and Risk Quadtitation (radionuclides) Alternative 6 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

CfX EFX EDn X FI X IR - Intake muation - 

IR Ingestion rate of meat 
FI 
EF Exposure frequency 
EDn Exposure duration 
Cf 

Fraction ingested from contaminated source 

Concentration o f  radionuclides in meat 

137+ Id 
NP237+ld 

R%?6+8d 
pups 

R"PI+4d 

TC, 

- 4 3 a  

R%+ id 

SrW+ Id 

Thpll+7d 

NA 
l.lE-07 
4.9E- 10 

NA 
NA 

ERR 
NA 
NA 
NA 

3.98-08 
. .  

%32+ 1od 
urn 
U738+2d 
'23S+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

0.101 kg/day 
0.75 (Unitless) 
350 daysbear 
70 Year 

NA p C i g  
2.1E-03 p C i g  
l.lE-04 p C i g  
2.38-03 p C i g  

NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

CDI CSP ILCR 
Radionuclides (pCi) (pci\-* (unitless) 

NA 
2.OE-04 
9 .OE- 07 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.2E-05 

3.9E+00 

4.3E+00 
2.OE-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 . 
1.3E-12 
5.5E-11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.4E- 14 
2.OE- 16 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
9.4E- 16 

6.2E- 11 
3.3E- 12 
8.5E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

I 
1.5E- 10 - ~ I L C R  Summation - 

6 6 4 6  

C-111-489 
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IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-305 
Summary of Intate Quantitalion (chemicals) Alternative 6 

Solid Waste LaodfiII with Federal OMIccsbip: Off-Propelly Farmer (Adult) 
Via Ingestion of Dairy Products ' 

CLcnical Comccmtntiou 

Ingestion rate of dairy prodwts 
Fraction ingested from contaminated source 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in animal products 

Exporwc Ircqucncy 

CS X E F X  ED X FI X IR 
BW X A T  

Compound Concentration Uniu 

antimony 9.1E - 10 mdLs 
arsenic N A  mdLs 
bcryllium 3.68-12 m d l s  
uranium-total ZSE-OS mdLs 
bcnzo(a)pyreoc 1.4E-08 m d l s  
carbazole 2.6E- 11 m d l s  
aroclor- 1254 N A  msn;s 
aroclor- 1260 N A  m d l s  
dieldrin N A  m o l l  

N A  N A  m a s  
N A  N A  m& 
N A  N A  . mgkg 
N A  N A  ms/lrs 
N A  N A  whl 
N A  N A  mdLg 
N A  N A  m k b  

0.4 Vday 
0.75 (Unitless) 
350 daysbar  

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

NA 
N A  
N A  
NA 
NA 
N A  
N A  
N A  
NA 
N A  
NA 
N A  
N A  
N A  
NA 

N A  
N A  ' 

N A  
N A  
NA 
N A  
N A  
NA 
NA 

N A  
N A  
NA 
NA 
NA 

N A 
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Table C.111-305 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Owoersbip: Off-Property Farmer (Adult) 

Via Ingestion of Dairy Products 

:ompound 
intimony 

lLCR Calculation 
CDI CSF ILCR 

(mdkn-day) fmdkR-day)-' (UIIiIkSS] 
3.7E-12 NA NA 

Compound 
antimony 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-OS 

HQ Calculation 
CDl RfD HQ 

Imflg-day) (ma/kR-day) (unitless) 
3.78-12 4.OE-04 9.48-09 

NA 
3.OE-12 
3.48-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
aroclor - 1254 
aroclor- 1260 
dieldrin 

I I 
I HQ Summation = 3.1E-05 

irsenic 
myilium 
iranium-total 
wnzo(a)pyrene 
:arbazole 
iroclor-1254 
iroclor- 1260 
iieldrin 

18E+00 
43E+00 

73E+00 
2.OE -02 
7.7E+00 
7.7E+00 
1bE+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
6.1E- 14 

43E- I O  
' 2.2E-IS 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
43E- 10 I ILCR Summalion = 
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itate Equatioo 

IR 
Fl 
EF 
EDn 
CP 

Table CJII-306 
Summary of Intake and Risk Quaotitatioo (radionuclides) Alternative 6 

Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Adult) 
Via Lageestion of Dairy Products 

- - Cp X EF X EDn X Fl X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

.. 

(%37+ Id 
NPP7+ld 
pu?js 

R%?2+4d 

Tc99 

nm 

R%Zb+8d 
R%+ Id 

Sr90+ld 

%28+7d 

NA p C i g  
9.88-09 p C i g  
9.7E-11 p C i g  

' NA p C i g  
NA pCAg 

ERR p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

3.2E-08 p C i g  

-%32+ Iod 
u234 

%+a 
'PS+ Id 

NA 
NA 

. NA 
NA 
NA 
NA 

NA 
7.68-03 
4.OE-04 
8.38-03 

NA 
NA 
NA 
NA 
NA 
NA 

0.4 Vday 
0.75 (Unitless) 
350 dayslyear 
70 Year 

CDI CSP ILCR 
Radionuclides (vCi) (vCi)-' (unitless) 

137+ Id 
NP237+ld 

Ra226+8d 
puz38 

Rn?22+4d 

Tc99 

%a 
-%2+ 10d 
u234 

uPs+&i 

R%+ld 

''!XI+ Id 

n228+ 7d 

'PS+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.2E'-OS 
7.1E-07 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.48-04 

5.6E+01 
2.9E+00 
6.1E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
S.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E-11 . 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.6E- 14 
1.6E- 16 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.1E-1S 

8.9E- 10 
4 . z -  11 
I.2E-09 

NA 
NA 
NA 
NA 
NA 
NA 

1 

I ILCR Summation = 2.28-09 

C-I11492 
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Table C.111-307 
Summary of Intake Quantitalion (chemicals) Alternative 6 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegehbles urd F N ~ S  

CS X E F X  ED X FI X IR 
B W X A T  

IR 
F1 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration for son-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average lime for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in vegetables 

I 

Cbcmiul Comccmtntiou 

Compound Concentration 1JniLE 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrcnc 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.OE-07 
NA 

4.3E-08 
3.48-03 
1.8E-08 
1.3E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

____ Rcfcrenccr 

0.122 kglday 
1 (Unitless) 

350 dayskar  
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Units. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 



Table C.111-307 Icontinued) 

hnpound 
ntimony 
rsenic 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Off-Properly Farmer (Adult) 

Via Ingestion of Vegetables and Fruits 

(mp/LR-day)l (mplkR-day)-' I [unillessl 
1.7E-10 NA NA 

NA 1SE+00 NA arsemc 
beryllium 
uranium- total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

ILCR Calculation 
I CDI I CSF I 11-CR 

eryllium E - l l  
iranium-lord E-06 
enzo(a)pyrene E - l l  
arbazole E - l l  
roclor- 1254 
roclor- 1260 
lieldrin 

4 3 E + 0 0  

7 3 E + 0 0  
2.OE-02 
7.7E+00 
7.7E+00 

NA 

16E+Ol 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation = 53E-10 
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Table C.111-308 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Federal Ownership: Off-Property Fanner (Adult) 
Via Ingestion of Vegetables and Fruits 

ntake Equation CvX EFX EDn X FI X IR - - 

IR 
FI 
EF Exposure frequency 
EDn Exposure duration 
cv 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

Concentration of radionuclides in vegetables 

O137+ Id 
Np237+ Id 
PU, 

R"222+4d 

R%b+8d 
R%28+ld 

"90+ Id' 
Tc, 
%+ 7d 
mm 

NA 
2.5E-05 
1.3E- 05 

NA 
NA 

ERR 
NA 
NA 
NA 

8.OE-05 

-l-hTh212+ 1od 

u234 

u238+2d 
"23S+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

5.4E-02 

NA 
NA 
NA 
NA 
NA 
NA 

l.OE+OO 

l.lE+00 

0.122 kg/day 
1 (Unitless) 

350 daystyear 
70 Year 

CDI CSF ILCR 
:adionuclides (pCi) (pcil-' (unitless) 

%37+ Id 
'P277+ld 

%26+8d 
'%a 

%2+4d 

rc99 

bxl 
b 3 2 +  1od 
J234 

J238+2d 

'%+id 

j'90+ Id 

IhPg+7d 

'PS+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.6E-02 
3.8E-02 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.4E-01 

3.1E+03 
1.6E+02 
3.4E+03 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
LOE-10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.7E-11 
8.3E- 12 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.1E-12 

4.98-08 
2.6E-09 
6.78-08 

NA 
NA 
NA 
NA 
NA 
NA 

1.2E-07 - 1 ILCR Summation - 

C-111-495 



IR 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Tfble C.111-309 
Summary of Inlake Quanlilalion (ehemieals) Alternative 6 

Solid Waste h n d f i l l  with Federal Ownership: Off-Property Farmer (Child) 
Via Drmting Water Ingestion 

CS X EF X ED X IR 
BW X AT 

Ingestion rate of groundwater (RAGS, 1989) 

Exposure duration for non-carcinogcm 
Exposure duration for carcinogens 
Body weight 
Averap lime for carcinogens (lifetime) 
Average lime for non-carcinogens (ED0 x 365) 
Coocentration of chcmicalr in groundwatcr 

Exposure frequency 

Compound Coomotration Units 

antimony 
arsenic 
beryllium 
uranium- total 
beozo(a)pyrcoc 
carbazole 
a r d o r -  1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

6.90E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 

I Vday 
350 dayshar  

6 Ycar 
6 Ycar 

I5 kg 
25550 days 
219C'days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-- Rcfercoccs 

a 
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.Table C.111-309 (continued) 

:ompound 
intimony . 

inenic 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Off- Property Farmer (Child) 

Via Drioking Water Ingestion 

HQ Calculation 
CDI RID HQ 

[ma/lrg-day) (mglkg-day) (unitless' 
NA 4.00E-01 NA 
NA 3.00E-01 

xryllium 
iranium -total 
xmzo(a)pyrene 
arbazole , 

iroclor - 1251 
iroclor- 1260 
lieldrin 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

5.00E-03 
3.00E-03 
NA 
NA 
NA 
NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OOE -05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.47E -02 

I -~ I HQ Summation = 1.47E -01 

I ILCR Calculation 
I I CDI I CSF niG-  
Compound 
antimonv !NA NA NA 

1 (mglkR-day)l (mp/kg-day)-' I (unitless 

arsenic 
beryllium 
uranium - total 
beozo (a )pyre re 
carbazole 
aroclor- 1254 
aroclor - 1260 
dieldrin 

1.75E+00 
430E+00 

730E+00 
2.00E-02 
7.70E+00 
7.70E+00 
160E+01 

-06 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I._- I ~ I ILCR Summation = NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
,NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
- 
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Table C.111-310 
Summary of Intake and Risk Quaatitation (radionuclides) Alternative 6 

Solid Waste Lzmdfill with Federal Ownership: Off- Property Farmer (Child) 
Via Ingestion of Drinking Water 

itate b u a t i o n  Cw X EFX EDn X FIX IR 

IR 
EF Exposure frequency 
EDn Exposure duration t 

Fl Fractional intake for radionuclides 
cw 

Ingestion rate of groundwater (RAGS. 1989) 

Concentration of radionuclides in groundwater 

1 Vday 
350 dayshear 

6 Year 
1 (Unitless) 

(see table below) 

OU7+Id 
NP237+ Id 

Ra2?6+8d 
puvs . 

R n z a + u  

rcw . 
%XI 

Ratzs+ Id 

sr90+ Id 

%+ 7d 

NA p C i  
NA p C i  
NA P C i  
NA p C i  
NA pCd 
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  

%32+ Iod NA pCd 
2.1E-01 pCd 
l.lE-02 pCd u?3S + Id 

"238+2d 2.3E-01 p C i  

"234 

NA NA D C ~  . .. 

NA NA p C i  
NA NA p C i  
NA NA p C i  
NA NA p C i  
NA NA p C i  

CDI CSF ILCR 
(unitless) adionuclidcs .(pCi) (pCi)-' 

%37+ Id 
:P237+ld 
u238 

%22+4d 

rc99 

fhm 
%2+ 1od 
u234 

UZw)+Y 

% b + S d  
%2S+ld 

jr9o+ Id 

fh228+7d 

'235+ld 

NA 
NA 
NA 
NA ' 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.48+02 
2.3E+01 
4.88+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 1C 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 

' 1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA . 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.1E-09 
3.7E- 10 
9.7E-09 

NA 
NA 
NA 
NA 
NA 
NA 

- - 1.7E-08 1 ILCR Summation 



D A  
EF 
@Do 
EDc 
BW 
ATc 
ATn 
SA 

Table C.111-311 
Summary of Intake Quantitatioo (chemicals) Alterniuive 6 

Solid Waste Landfill with Federal oIyoersbip: Off-Property Farmer (Child) 
Via Dermal Contact while Bathing 

D A  X E F X  ED XSA 
BW X A T  

Dcrlbal absorbed dose 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for c a r c i n o g e ~ ~  (lifetime) 
Average time for non-carcinogens (@Do x365) 
Skin surfafcarea available for wntact 

Exposure frequency 

Re fe re occs 

Com pound D A  Chits, 

antimony 
a rscn ic 
beryllium 
uranium-total 
benzo(a)pyreoc 
car bazole 
arodor- I254 
a r d o r -  1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

NA mglcm2-day 
N A  mdcm2-day 
N A  mg/cm2-day 

1.73E-10 mg/cm2-day 
NA mg/cm2-day 
N A  mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
N A  mdcm2-day 
NA mg/cm2-day 
N A  mg/cm2-day 
NA mg/cm2-day 

QV mgJcm2-day 
350 dayshcar 

6 Year 
6 Year 
I5 kg 

25550 days 
2190 days 
8000 cmz 

Compound D A  Units 

N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

NA mg/cm2-day 
NA mg/cm2-day 
N A  mg/cm2-day 
N A  mg/cm2-day 
NA mg/cm2-day 
N A  mg/cm2-day 
NA mglcrn2-day 
NA mgtcm2-day 
N A  mg/cm2-day 
NA mp/crn2-day 
NA mg/cm2-day 
N A  mgtcm2-day 
N A  mgJcm2-day 
N A  mg/cm2-day 
NA mg/cm2-day 
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Table C.111-311 (continued) 

Summary of Risk Charactarizalion (chemkalr) 
Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 

Via Dermal Contact while Bathing 

h n p o u n d  
antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 

- ILCR Calculation 

(mg/kg-day) (mg/Lg-day)-' 
CDI CSF ILCR 

( unit I e s s 

I HQ Calculation I CDI 

21158-04 NA 
S.DOE-a3 NA 

.82E-08 1.50E-01 5.888-0 

4.50E-OS NA 

I I HQ Summation = SSBE- 

NA 
NA 
NA 

NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 

irsenic 
hxyilium 
iranium-total 
wnzo(a)pyrew 
:arbazole 
iroclor- 1251 
iroclor-1260 
lieldrin 

190E+00 
430E + 00 

-09 NA 
NA 
2.228-02 
l.a)E+Ol 
1.03E+01 
1.78E+01 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA I ILCR Summation = 



- 

.. . , -  
: _. 
. .. ... r ,  

.. . . 
-. . ”. . - .  7- 

. _  .. . . .. -.. 
Imhko Equation 

IR 
EF 
@Do 
E l k  
BW 
ATc 
ATn 
CS 

Table C.111-3’12 
Summary of  Inlake Quadlalion (chemicals) Allernalive 6 

Solid Wa+ Landfill with Federal h e r s b i p :  Off-Property Farmer (Child) . 
Via Inbahtioa of  Particulates 

CS X E F X  ED X IH 
BW X AT 

lohalalion rate ofgares (RAGS 1989) 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Bodyweight I 

Average lime for carcinogens (lifetime) 
Average lime for oon-carcinogens (EDn x 365) 
Concentration of chemicals in roil 

Exposure frcqucocy 

+poUDd Concentration 

antimony 
arsenic 
beryllium 
uranium-total 
benw(a)pyrcne 
carbazole 
ardor-1254 
armlor- 1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

___. References 

7.2E-11 
N A  

2.6E-11 
2.7E- 10 
1.9E-ll 
1.3E-11 

NA 
N A  
N A  
N A  . 
N A  
N A  
N A  
NA 
NA 
N A  

its - 

I 2  m’lday 
350 dayslycar 

6 Year 
6 Year 
IS kg 

25550 days 
2190 days 

(see table below) 

-, 

Compound Concentration Units 

NA NA mgtm’ 
N A  NA m g d  

. N A  NA rng~m’ 
mgtm’ 
mdm’ 

NA 
N A  NA 

. NA NA mg~m’ 
NA NA mgtm’ 
NA NA mgtm’ 
N A  N A  mg~m’ 
NA NA mum3 
NA NA m g d  
N A  N A  mum’ 
N A  NA mg~m’ 
N A  NA mglm’ 
NA NA mum’ 

NA . 



-. _ _ _ _ _ _ ~  ___ ____ 
Table C.111-312 (continued) 

:ompound 
in timony 

Compound 
antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
:arbazole 
hroclor- 1254 
aroclor-1260 
lieldrin ' 

NL 
NL 
Ni 
NL 
NL 
NL 
Nf 
Nf 
Nf 
Nf 
Nf 
Nf 
Nf 
Nf 
Nf 
Nf 
Nf 
Nf 
Nf 
Nf 
Nf 
Nf 

ILCR Calculation 
CDI CSF ILCR 

(mglkg-day) (mlJkg-day)-l (unitless 
4.7E-12 NA 

Summary of Risk Charactchzatioo (Aemicals) 
Solid Waste Landfill with Federal Ownership: Off -Property Farmer (Child) 

Via Inhalation of Particulates 

HQ Calculation 
CDI I RID I HQ 

___ 
[rndkR-day) I (mdkg-day) I (unitless 

S.5E-11 NA NA 
JA NA 

2.OE-11 NA 
2.1E-IO NA 
1.4E-11 NA 
1.OE-11 NA 
JA NA 
JA NA 
JA NA 
JA NA 
JA NA 
JA NA . 
JA NA 
JA NA 
JA NA 
JA NA 
JA NA 
JA NA 
iA NA 
JA NA 
iA NA 
iA NA 
JA NA 
JA NA 
iA NA 
iA NA 

JA NA 
iA NA 
JA NA 
JA NA 

iA NP 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

'NA 

NA . 

~~ ~ 

HazardQuotient Sum = NA 

irsenic 
eryllium 
iranium-total 

arbazole 
iroclor- 1254 
iroclor- 1260 
lieldrin 

= W a ) P Y = w  

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

1.5E+01 
8.4E+00 

6.1E+00 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 

16E+01 

I ILCR Summation = 2.2E-ll  

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.JE-11 

7 .4E- l i  
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ntatc Equation 

IR 
EF 
EDn 
Ca 

. Table CIII-313 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Laadfill with Federal Ownership: Off-Property Farmer (Child) 
Via Inhalation of Gases and Particulates 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

CaX EF X EDn X IR 

12 m3/day 
350 dayslyear 

6 Year 
(see table below) 

NA pCim3 
2.68-08 pCim3 
1.3E-08 pCdm3 

NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 

7.28-08 pCim3 

%32+ lod 
u234 

~ ? 3 3 + 2 d  
Id 

NA 
NA 

NA 
NA 
NA 

NP 

NA pCim3 
1.7E-08 pCdm3 

NA pCim3 
1.5E-07 pCim3 

NA pCim3 
NA pci/m3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 

ILCR 
(uoitlcss) 

CDI 
Ladionuclidcs (pCi) 

CS137+Id 
NP?37+1d 

R%+8d 
R%28+ Id 

"90+ Id 

%28+ 7d 

%33 

Rn.rr+4d 

TC, 

%30 
%2+ 1od 
uz34 

uPe+zd 
+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.48-04 
3.28-04 

NA 
NA 
NA 
N A  
NA.  
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA- 

. NA 

1.8E-03 

4.28-04 

3.88-03 

1.9E- 11 

3.9 E - 08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.88-08 
2.9E-08 
l.lE-07 
2.68-08 
2JE-08 
2.4E-08 

2.98-08 . 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.9E- 11 
1.3E-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

53E7 11 

1.1E- 11 

9.2E- 11 

I ILCR Summation - - 1.9E- 10 

C-III-504 



____-__- ~- _____- 

Table C.111-314 
Summary of Intake Quantitation (chemicals) Alternative 6 

Solid W d c  landfill with Federal k e r s b i p :  Off-Property Farmer (Child) 
Via Ingestion of Meat Products 

IR 
FI 
E F  
@Do 
EDc 
BW 
ATc 
ATn 
cs 

CS X E F  X ED X FI X IR 
BW X AT 

Ingestion rate of meat 
Fraction ingested from contaminated source 

Exposure duration for non-carcinogem 
Exposure duration for carcinogens 
Body weight 
Average lime for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in meat 

Exposure frequency 

Compound Concentration 

antimony 
arsenic 
hcryilium 
uranium-total 
hcnzo(a)pyrcne . 
carbazole 
aroclor- 1255 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

9.1 E -09 
NA 

4.OE-09 
6.9E-06 
4.SE-08 
8.4E-ll 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.039 kglday 
0.75 (Unitless) 
350 days/ycar 

6 Year 
6 Year 
I5 kg 

ZS5.50 days 
21W days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 
NA 
NA 



--- - 
Table C.111-314 (continued) 

bmpound 
ntimonv 

Summary of Risk Characterization (&emicals) 
Solid Waste Landfill witb Federal Ownembip: Off- Property Farmer (Cbild) 

Via Ingestion of Meat Products 

ILCR Calculation - 
CDI CSF I LCR 

(mpjka-day) [mpjka-day)-' ( unitless 
1.5E-12 NA 

I HQ Calculation __ 
I CDI I RID I 110 

5.OE-05 NA 

rsenic 
cryllium 
iranium -total 
lenzo (a )ppe  ne 
a r bazole 
roclor-1254 
roclor-1260 
lieldrin 

l E E + 0 0  
43E+Oo 

7 3 E + 0 0  
2.OE - 02 
7.7E+00 
7.7€+00 
1bE+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation = 5 b E - l l  

NA 
NA 

NA 
28E-12 

5 3 E - I 1  
2.7E - 16 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. .  
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Table C.111-31s 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Federal Oumership: Off- Property Farmer (Child) 
Via Ingestion of Meat Products 

Intake Equation 

IR 
F1 
EF 
EDn 
Cf 

CfX EFX EDn X FIX IR - - 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

cs137+ Id 
NP277+ld 
%38 

Rnm+4d 

Tc99 

%3a 

R%+8d 
Ra228+ Id 

sr90+ Id 

??28+7d 

NA 
l.lE-07 
4.9E- 10 

NA 
NA 

ERR 
NA 
NA 
NA 

3.98-08 

%32+ 1od 
urn 
um+2d 
' 2 3 5  + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.1E-03 
LIE-04 
2.38-03 

NA 
NA 
NA 
NA 
NA 
NA 

0.039 kg/day 
0.75 (Unitless) 
350 daysbear 

6 Year 

CDI CSF ILCR 
ladionuclides (pCi) (pCi)-' (unitless) 

CS137+Id 
NP237+ld 
Pu, ' 

R??26+,d 

Rn?22+4d 

Tc, 

%32+ Iod 
u, 
U,+U 

R%+ld 

sr90+ Id 

??23+7d 

"23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.68-06 
3.OE-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.48-06 

1.3E-01 
6.88-03 
1.4E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
LOE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.5E-15 
6.6E- 18 

. NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.1E-17 

2.1E-12 
LIE-13 
2.8E- 12 

NA 
NA 
NA 
NA 

NA 
NA . 

I ILCR Summation = 5.OE- 12 

C-111-507 



Table C.111-316 
Summary of Intake Quantitation (chemicals) Alternative 6 

Solid Waste bodf i l l  with Federal Ownership: Off-Properly Farmer ( a d d )  
Via Ingestion of Dairy Products 

IR 
FI 

' EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

CS X EF X ED X F u  
B W X A T  

Ingestion rate of dairy products 
Fraction ingestcd from contaminated source 

Exporure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (ED0 x365) 
Concentration of cbemicalr in animal products 

Exposure frequency 

C b c i k a l  Comeemtntiou 

Com pound Concentration llnits 

antimony 
arsenic 
beryllium 
uranium - mal 
benzo(a)pyreoc 
carbazole 
aroclor-12S4 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

9.1E-10 
NA 

3.68-12 
2.SE-OS 
I.4E-08 
2.6E-11 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.9 Uday 
0.75 (Unitless) 
350 dayshar 

6 Year 
6 Ycar 

IS kg 
2SSSO days 
2190 days 

Compouhd Conce n tra t ion llnits 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

, NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



.a 
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Table C.111-316 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Dairy Products 

lompound 
intimonv 

HQ Calculation 
CDI RID HQ 

(mp/kK-day) (mp/kR-day) (unitless 
3.9E-11 4.OE-04 9.88-08 

irsenic 
beryllium 
mnium -total 
xnzo(a)pyreoe 
:arbazole 
I rcclor - I254 
ircclor- 1260 
lieldrin 

Compound 

3,OE-04 NA 
5.OE-03 3.lE-11 
3.OE-03 3.6E-01 

NA NA 
NA NA 
NA NA 
NA NA 

5.OE-05 NA 
NA NA 
NA NA 
NA NA ’ 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA, 

ILCR Calculation 
CDI CSF ILCR 

(maflra-day) (mg/kg-day)-’ (unitless: 

_ _ _ ~ _ _ _ _  I HQ Summation = 3.6E-01 

I antimonv ~ I 3.4E-12 
arsenic 
beryllium 
uranium-total 
benzo(a)pyreoe 
carbazole 
ardor-1254 
ardor-1260 
dieldrin 

NA 
1AE+00 
43E+00 

73E+00 
2.OE -02 
7.7E+00 
7.7E+00 
16E+OI 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 
5.7E-14 

3.9E-10 
2.OE-I5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I-- I I ILCR Summation = 3.9E-10 
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NP237+ld 
pupa 

R"pl+4d 

R%+8d 
R%28+ Id 

Sr90+ Id 

%+ 7d 

m232+ 1Od 

%S+ id  

I Tc99 

-@?30 

"234 

u238+2d 
NA 
NA 
NA 
NA 
NA 
NA 

a t e  Eauation 

1R 
FI 
EF 
EDn 
CP 

Table CIII-317 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 6 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

- - .  Cp X EF X EDn X Fl X I R  

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequenty 
Exposure duration 
Concentration of radionuclides in animal products 

cS 137+ Id 
Np237+ Id 
pups 

R%+, 

Tc99 

nL, 

R%+8d 
Id  

"90+ Id 

Th228+ 7d 

NA 
9.88-09 
9.7E- 11 

NA 
NA 

ERR 
NA 
NA 
NA 

3.2E-08 

%2+ 1Od 
u234 

uwI+zd 
' 2 3 S +  Id 

NA 
NA 
NA 
NA 
NA 
NA 

0.9 Vday 
0.75 (Unitless) 
350 daysbear 

6 Year 

NA p C i g  
7.68-03 p C i g  
4.OE-04 p C i g  
8.3E-03 p C i g  

NA p C i g  
N A '  p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

CDI CSP ILCR 
Radionuclides (pCi) (pcil-' (unitless) 

NA 
1.4E-05 
1.4E-07 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.68-05 

l.lE+Ol 
5.6E-01 
1.2E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E- 12 
5.5E- 11 
1.3E- 11 
1.E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.1E- 15 
3.OE- 17 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.OE- 16 

1.7E- 10 
9.OE- 12 
23E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

4.2E- 10 - (ILCR Summation - 



. .. 

IR 
FI 
E F  
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-318 
Summary of Intake Quantitalioa (chemicals) Alternative 6 

Solid Waste Landfill with Federal Ownership: Off -Property Farmer (Child) 
Via Ingestion of Vegetables and FN~IS 

Ingestion rate of fruits or vegetables 
Fraction ingested from eonlaminated source 

Exposure duration for oon-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifctimc) 
Average lime for oon-carcinogens (EDnx365) 
Conccnlration of chemicals io vegetables 

Exposure frcqucocy 

CS X E F X  ED X F1 X IR 
BW X AT 

*poind Concentration Units 

antimony 1.OE-07 
arsenic NA me/lrg 
beryllium 4.w-08 ~ % L g  
uranium- total 3.48-03 melLg 
bcnzo(a)pyrem. 1.8E-08 melLg 
carbazole 1.3E-08 me/lrg 
aroclor- 1254 NA m%lrg 
ardor-1260 NA ~dlr i3  
dicldrin NA m d l g  - NA NA m&3 

NA NA midkg 
NA NA ~ d l g  
NA NA mejlrg 
NA NA me/lrg 
NA NA me/lre 
NA NA mejlrg 

0.1 kglday 
1 (Ilnidcss) 

350 days&ar 
6 Ycar 
6 Ycar 
I5 kg 

25550 days 
2190 days 

. Compound Concentration h i &  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



_._ __ ____ 
Table CAI-318 (continued) 

hmpound 
Intimow 

Summary of  Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Vegetables and Fruits 

ILCR Calculation 
CDI CSF ILCR 

(mdkg-day) (mp/kg-day)-' (unilless 
56E-11 NA 

Compound 
antimony 

beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor- I260 

.dieldrin 

HQ Calculation 
CDI RID 140 

(mp/kg-day) (mdkg-day) (unitless 
6.SE-10 4.OE-04 16E-0, 

3.OE-04 NA 
5.OE-OD 5.5E-0 
3.OE-03 7.2E-0 

NA NA 
NA NA 
NA NA 
NA NA 

5.OE-OS NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I 
[ HQ Sommation L UE-O 

lrsenic 
Kryllium 
iranium-total 
~ n z o (  a)pyrene 
arbazole 
iroclor- 1251 
lroclor-1260 
lieldrin 

E-I1 
E-06 
E-11 
E-12 

18E+00 
43E+00 

73E+OO 

7.7E+OO 
' 7.7E+00 

IbE+Ol 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 

NA 

2.OE-02 

NA 
NA 

NA 
1.OE- 1( 

7.4E- 1 I 
1.5E-13 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Sommation = lBE-l(  
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Table C.111-319 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestioy of Vegetables and Fruits 

CvX EFX EDn X FI X IR - ntake Equatioa - 

IR 
Fl 
EF Ekposure frequency 
EDn kposure duration 
cv 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

Concentration of radionuclides in vegetables 

Cs137+ld 
NP237+ld 
PUW, 

Rnm+4d 

Tcw 

%30 

R%26+Sd 
R%28+ld 

%O+ Id 

%ZS+ 7d 

NA 
2.5E - 05 
1.3E-05 

NA 
NA 

ERR 
NA 
NA 
NA 

8.OE-05 

%32+ 1od 
u234 

uUs+2d 
'2.35 +Id 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 kg/day 
1 (Unitless) 

350 dayslyear 
6 Year 

NA pCikg 
1.OE+00 pCikg 
5.48-02 p C i g  
l.lE+00 p C i g  

NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA pCi/kg 
NA p C i g  

CDI CSP ILCR 
Ladionuclides (pCi) (pCi)-' (unitless) 

cS 137+ Id 
NP237+ld 
P U P S  

R"m+4d 

rc99 

%32+ rod 
434 

um+2d 

R%+Sd 
R??28+ld 

"90, Id 

%28+ 7d 

' 7 3 S +  Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
5.3E-03 
2.6E-03 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.7E-02 

2.2E+02 
l.lE+Ol 
2.48+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E-lC 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.2E- 12 
5.8E- 13 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.2E- 13 

3.58-09 
1.8E- 10 
4.78-09 

NA 
NA 
NA 
NA 
NA 
NA 

8.48-09 - I ILCR Summation - 

C-111-5 13 



Table C.111-320 
Summary of.Intake Quanlitalioo (chemicals) Allernalive 6 

Solid W a c  hodf i l l  with Private Ownership: Off-Properly Farmer (Adult) 
Via Drinking Weer  Logestion 

P CS X EF X ED X IR 
B W X A T  

IR 
EF 
EDn 
@De 
BW 
ATc 
ATn 
cs 

Ingestion rate of grounchvater (RAGS 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non -carcinogens (EDn x 36.5) 
Concentration of chemicals i n  grounchvatcr 

w i c a l  Comccmtnliou 

Compound Concentration Units 

antimony 
a rse nic 
beryllium 
uranium-total 
benzo(a)pyrenc 
carbazole 
ardor-1254 
aroclor- 1260 
dieldrin 

0 
0 
0 
0 
0 
0 
0 

0.00E+00 
0.00E+00 
0.OOE+00 
2.70E - 06 
0.00@+00 
O.OOE +OO 
O.M)E+MI 
O.ooE + 00 
O.ooE + 00 
O.OoE+oo 
O.OOE +00 
0.00E+00 
o.ooe+oo 
O.ooE+WI 
0.00E+00 
0.ooE+00 

2 Uday 
350 dayshai 
70 Year 
70 Year 
70 kg 

, 25550 days 
25550 dayi 

Compound ' Concentration Units 

0 0.ooE+00 m d l  
0 O.ooE +w mid 
0 O.OOE +oo m d l  
0 O.00E +oo m d l  
0 O.ooE +oo m d l  
0 O.OOE+W m d l  
0 o.ooe +oo m d l  
0 O.OOE + w m d l  
0 0.00E+00 m d l  
0 OBOE + 00 m d l  
0 0.ooE +oo m d l  
0 0.00E+00 mdl 
0 .  O.ooE+oo mdl  
0 0.00E+00 m d l  
0 O.00E +oo mdl  



- - --___ 
Table C.111-320 (continued) 

Compound 
aniimonv 

Summary of Risk Cbaract&hation (chemicals) 
Solid Waste Landfill with Private Ownership: Off-Property Farmer (Adult) 

Via Drinking Water Ingestion 

ILCR Calculation 
CDI CSF ILCR 

(m%L;g-day) [rnp/kg-day)-' (unitless, 
NA NA 

:ompound 
intimony 
irsenic 
beryllium 
Iranium-total 
xnzo(a)pyrene 
.arbazole 
iroclor-I251 
irwlor- 1260 
lieldrin 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HQ Calculation 
CDI I RfD I HQ 

jmg/kg-day) I (mlJkg-day) I (unitless; 
NA 4.00E-04 NA 
NA 
NA 
7.40E-OB 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
rlA 
VA 
VA 
VA 
VA 

3.00E-04 
5.00E-03 
3.00E-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

5.00E-05 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 . 4 7 ~  -05 

I 

1 HQ Summation = 2.47E-05 

arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
ardor-1251 
aroclor- 1260 
dieldrin 

- 

DE 

1.75E+00 
430E+00 

730E+00 
2.00E-02 
7.70E+00 
7.70E+00 
160E+01 

-08 NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation = - 0.00E+00 
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otake h u a t i o o  

IR 
EF 
EDn 
FI 
cw 

Table C.111-321 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 6 

Solid Waste. Landfill with Private Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Drinking Water 

CW X EFX EDn X FIX IR - - 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

p C i  
p C i  
p C i  

p C i  
p C i  
p C i  
p c i  . 
p C i  
p C i  

pCiA 

%32+ 1od 
"234 

"m+td 
Id 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
8.OE-04 
4.OE-05 
9.OE-04 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2 vday 
350 daysiyear 

1 (Unitless) 
70 Year 

(see table below) 

p C i  
p C i  
p C i  

p C i  
pcin 
p C i  
p c i  
p C i  

pCiA 
pCiA 

CDI csq ILCR 
Ladioouclides (pCi) (vCi)' (unitless) 

&137+1d 
NP237+ Id 
b 
R%+,d 

R%+4d 

TC99 

Ih, 
%32+ 1od 
4 3 4  

b a + a I  

R%+ Id 

Sr90+Id 

Th228+ 7d 

'235+ Id 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.9E+01 
2.OE+OO 
4.4E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
LOE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.3E- 10 
3.1E- 11 
8.8E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

1.5E-09 - I ILCR Summatioo - 

C-III-5 16 
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U 

ln 
c 
4 

7 

DA 
EF 
ED0 
EDc 
BW 
ATc 
AT0 
SA 

Table C.111-322 
Summary of Intake Uuantitation (chemicals) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Adult) 
Via Dermal Contact while Bathing 

DA X E F X  ED X S A  
BW X A T  

Dermal absorbed dose 
Exposure frequency 
Exposure duration for non -carcinogens 
Exposure duration for carcinogens 
Body weigbt 
Average time for carcinogens (lifetime) 
Average lime for non-carcinogens (EDn x 36.5) 
Skin surface area available for contact 

Cbernicrl Conccnlntioms 

Compound 

antimony 
arsenic 
beryllium 
uranium-total 
beozo(a)pyrcnc 
carbazole 
aroclor-12S4 
ardor-1260 
dieldrin 

0 
0 
0 
0 
0 
0 
0 

DA Uoiu 

0.00E+00 mg/cm’-day 
0.00E+00 mg/cm’-day 

6.75E-13 mglcm’-day 
0.00E+00 mg/cmz-day 
0.00E+00 mg/cm’-day 
0.00@+00 mg/cm’-day 
O.OOE+W mg/cm’-day 
0.00E+00 mg/crn’-day 
0.00E+00 mg/cm’-day 
0.00E+00 mg/cm2-day 
0.00E+00 mg/cm’-day 
0.00E+00 mg/cm’-day 
0.00E+00 mg/cmz-day 
0.00E+00 mg/cm’-day 
O.OOE+OO mg/cm’-day 

, 800E+00 mg/cm*-day 

csv mglcm2-day 
350 d a y s h a r  
70 Year 
70 Year 
70 kg 

25550 days 
2SSSO days 
23000 cm’ 

Compound DA U n i s  

0 0.00E+00 mg/cm’-day 
0 0.00@+00 mglcm’-day 
0 0.00E+00 mg/cmz-day 
0 0.00E+00 mg/cmz-day 
0 0.00@+00 mg/cmz-day 
0 0.00@+00 mg/cmz-day 
0 0.00E+00 mg/cm’-day 
0 0.00E+00 mg/cm’-day 
0 0.00@+00 mg/cm’-day 
0 O.WE + 00 mg/cmz - day 
0 0.00E+00 mg/cm2-day 
0 0.00E+00 mg/cm2-day 
0 . 0.00@+00 mg/cm2-day 
0 0.00@+00 mp/cmz-day 
0 0.00E+00 mg/cm2-day 
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Table C.111-322 (continued) 

Summary of Risk Ch8rlcleriz8Iion (cbcmic8h) 
Solid Waste Landfill with Private Ownership: Off-Properly Farmer (Adult) 

Via Dermal Contact while Shorering 

- 

:ompound - 
in tirnony 
irsenic 
beryllium 
iranium-total 

- HQ Calculation 
CDI RID HQ 

(rndkg-day) (mplLR-day) (unitless] 
NA 6.OOE-OS NA 
NA 2.85E-M NA 
NA S.OOE-CL3 NA 
2.13E-10 1.SOE-04 1.42E-06 

)enzo(a)pyrene 
a r bazole 
iroclor- 1254 
Iroelor- 1260 
lieldrin 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

VA 
rlA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA 
VA ’ 

VA 
NA 
NA 
VA 

NA NA 
NA NA ’ 
NA NA 
NA NA 
4.508-05 NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

l.(aE+Ol NA 
1.78E+O1 NA . lieldrin 

NA ‘ NA 

-- I ILCR Sommrlion = O.OOE+OO 
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Table C.111-323 
Summary of Intake Oulotitatioa (chemicals) Alternative 6 

Solid Wade hndf i l l  with Private Ownership: Off-Properly Farmer (Adult) 
Via Inhalation of Particulates 

IR 
EF 
EDn 
EDc 
BW 
ATc 
A T n  
cs 

CS X EF X ED X IR 
B W X A T  . 

Inhatation rate of gases ( R A G S  1989) 
E x p u r e  frequency 
Exposure duration for non-a rc inogem 
Exposure duration for carcinogens 

Average time for carcinogens (lifetime) 
Average time for non -carcinogens (ED0 x 365) 
Concentration of chemicals in soil 

Body Weight 

, 

CLci iu l  Comccmtntiou 

Concentration Units - ~ ~ _ _ _ - -  Compound 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyreoc 
urbawlc 
aroclor- I254 
a r d o r -  1260 
dieldrin ........ ........ ........ ........ ........ ........ ........ 

References 

9.se-10 
O.OE+OO 
O.OE + 00 
O.OE+W 
1.3E-12 
S.4E- I 2  
O.OE+W 
O.OE+Lm 
O.OE+IM 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 
O.OE+OO 
O.OE+OO 
o.oe+Oo 

. mum’ 
mum’ 
mgm’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
rng/rn’ 
mum’ 
mum’ 
mdm’ 
mdm’ 
mum’ 

20 m’lday 
3SO daysbar 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

(see table below) 

... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

O.OE+Oo 
O.OE+OO 
O.OE+Oo 
O.OE+OO 
O.OE+OO . 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 
o.oe+oo 
O.OE +OO 
O.OE+Oo , 

o.oe+00 
O.OE+M) 

mum’ 
mr/m’ 
mum’  
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
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Table C.111-323 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Wastc landfill wilb Private Owncnbip: Off-Propcrly I'armer (Adult) 

Via Inhalation of Particulates 

_- 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

HQ Calculalion 

2bE-IO NA 
A NA 
A NA 
A NA 
3.SE-13 NA 
1.SE-12 NA 
A NA 
A NA 
A NA 
A NA 
A NA 
A NA 
A NA 
A NA 
A NA 
A NA 
A NA 
A NA 
A NA . 
A NA 
A NA 
A NA 

NA NA 

hmpound 
,nlimony 
lrsenic 
uryllium 
iranium-total 
umo(s )pyre= 
rrba?de 
iroclor- I254 
troclor- 1260 
lieldrin 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

NA NA 
YA NA 
YA NA 
YA NA 
NA NA 
YA NA 
YA NA 
YA NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
WA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA' 
NA 
NA 
NA 
NA 
NA 

I -- I Hazard Qmicat  Sum = O.OE+W .__- 

._______. 

Zmpound 
ntimony 
rsenic 
eryllium 
iranium -8old 
amo(r)pyrenc 
arbazole 
roclor- 1254 
mroclor-1260 
lieldrin 

- _.. _ _ - ~ -  
I I K R  Calculation 

CDI -[---CSF--- I I LCR 

SE-13 
SE-I2 

I.SE+OI 
8.JE+OO 

6.IE+OO 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

IbE+OI  

NA s 

NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.6E-IO NA NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

LIE-12 
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P U S 8  8.2E-02 3.98-08 3.2E-09 
R%+8d NA 7.OE-09 NA 
Ra228+ld NA 6.9E- 10 NA 
R"22?+4d NA 7.7E- 12 NA 
"9o+ Id NA 6.2E- 11 NA 
Tcw NA 8.38-12 NA 
%28+ 7d NA 7.8E-08 NA 

%2+ 1od NA 1.1 E- 07 NA 
u, 3.38-02 2.68-08 8.5E- 10 
' 2 3 5  + Id NA 25E-08 NA 
u?38+2d NA 2.48-08 NA 

O.OE+OO NA NA NA 
O.OE+OO NA NA NA 
O.OE+OO NA NA NA 
O.OE+OO NA NA NA 
O.OE+OO NA NA NA 
O.OE+OO NA NA NA 

%O 3.2E-01 2.98-08 9.28-09 

I ILCR Summation =i 1.4E-08 

I 
! 
! 
1 

! 

I 

I 

lotate Euuatioo 

IR 
EF 
EDn 
ca 

Table CIII-324 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Adult) 
Via Inhalation of Gases and Particulates 

CaXEFXEDnXIR 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

(%37+ Id 
NP37+ld 

R?26+8d 
R%S+ld  
RnUZ+4d 
sr90+ Id 

%2i3+ 7d 

Pu, 

Tcw 

~ z n ,  

O.OE+OO 
3.6E-08 
1.7E-07 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
6.5E-07 

pci/m3 
p C i m 3  
pCim'  
pci/m' 
pci/m3 
pci/m3 
pci/m3 
p C i m 3  
pci/m3 
p c i m '  

%2+ Iod 
u234 

uzf8+2d 
'35 + Id 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
6.78-08 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

20 m'lday 
350 dayslyear 
70 Year 

(see table below) 

p ~ i / m '  
pCim3 
pCim3 
p c i m '  
pci/m' 
pCim' 
pci/m3 
pci/m' 
p c i m '  
p c i m '  

C-111-52 1 
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Table C.111-325 

Summary of b lakc  QuantitaIiw (cbcmkalr) Alterolrive 6 
Solid W a c  I lodfil l  witb Private Ownership: Off-hopcay Farmer (Adult) 

Via logeslim of Heal Products 

Imbkc @ a u t i o m  

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

CS X EFX ED X FI a!! 
BW X AT 

ln~esrion ratc of meat 
Fraction lngcrted from wnt.minatcd source 
exposure frequency 
Exposure duntion for OOll-urCbORCm 
Exposure duration for arcino&cos 
Body wcight 
Avcra&e time for arcinoRens (lifeChIC) 
Avcra&e timc for non-carcinogens (EDn x 365) 
Concentration of chemicals io meat 

CLcriul  Comccmtncion 

Concentration Compound 

antimony 
arsenic 
beryllium 
uranium-total 
bcozo(a)pyrcnc 
carbntolc 
ardor-I254 
a r d o r -  1260 
dicldrin 

0 
0 
0 
0 
0 
0 
0 

1.28-07 
O.OE+oo 
O.OE+oo 
2.78-08 
3.1E-09 
3.4E- 11 
O.OE+oo 
o.oe+oo 
o.oe + oo 

o.oe+oo 
O.OE+oo 

O.OE+W 
O.OE+oo 
O.OE + 00 
o.oe+oo 
o.oe+w 

0.101 kuday 
0.75 (Unitless) 
350 days/)car 

70 Year 
70 Year 
70 k8 

ZSSSO dayr 
ZSS50 days 

Concentration Units Compound _._________ ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

o.oe+oo 

o.oe+oo 

o.oe+oo 

o.oe+oo 
o.oe+oo 
o.oe +oo 

o.oe+oo 
o.oe+oo 
o.oe+oo 
O.OE+OO 

O.OE +oo 

O.OE + w 
0.OE + oo 

O.OE+oo 

O.OE +oo 
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Table C.111-325 (codtioucd) 

Summary of Risk Characterization (chemicals) 
Solid Wask Landfill with Private Ownership: Off-Property Farmer (Adult) 

Via Ingestion o f  Meat Products 

I arsenic bJA 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
rralor-  1 254 
aroclor - 1260 
dieldrin 

3.OE-04 
S.OE-Cn 
3.OF-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

9.3E-09 

I I ____ 1 IIQ Sommation = 3.28-07 

a!!!!"d -. 
intimony 
irsenic 
myilium 
rranium-total 
)enzo(a)pyrene 
arbazole 
iroclor- 1254 
iralor-1260 
lieldrin 

IAE+00 
4 3 E + 0 0  

7 3 E + 0 0  
NA 

2.OE-02 
7.7E+00 
7.7E+00 
16E+OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2 3 E - l l  
7.OE - 16 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation = 2 3 E - l l  
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Table CIII-326 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

Intake Equation 

IR 
Fl 
EF 
EDn 
Cf 

CfX EFX EDn X FI X IR - - 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

cs 137+ Id 
NPP7+1d 

R+26+8d 
R%+ Id 
R n m + u  

TC!B 

%o 

"90+ Id 

%B+ 7d 

O.OE+OO 
1 .SE- 07 
6.4E-O? 
O.OE+OO 
O.OE+OO 

ERR 
O.OE+OO 
O.OE+OO 
O.OE+OO 
3.SE-07 

%3z+ Iod 
"234 

u238+2d 
'.23S+Id 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
9.OE-06 
4.OE-07 
9.OE-06 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.101 &#day 
0.75 (Unitless) 
350 daysbear 
70 Year 

CDI CSF ILCR 
tadionuciidcs f pCi) (pci1-l (nnitlexs) 

NA 
2.88-04 
1.2E- 05 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6JE-04 

1.7E-M 
7.48-04 
1.Z-02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
13E-12 
5.5E- 11 
13E-11 
1.E- 10 
1.6E-11 
1.6E-11 
ZOE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.2E- 14 
2.6E- IS 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.4E- 15 

2.E- 13 
1.2E-14 
33E- 13 

NA 
NA 
NA 
NA 
NA 
NA 

[ILCR Summation f 6.9E- 13 

C-111-524 L 
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Table C.111-327 
Summary of M a t e  Ourotilatioo (chemicals) Allernltive 6 

Solid Waste Landfill witb Private Owoersbip: Off-Properly Farmer (Adult) 
Via lngcstioo of  Dairy Products 

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

E CS X EF X FD X FI X IR 
BW X AT 

I n p U o n  rate of dairy products 
Fraction inserted from contaminated source 
exposure hqucncy 
Exposure duration for non-caircinosens 
Exposure duration lor urcinoynr 
Body weight 
Avcragc time for urcino&eor (lifetime) 
AveraRc limc for non-carcbo&cns (EDn x 365) 
Concentration of chemicals in animal products 

C k r l u l  Comamtntbm 

Compound Concentration llnits 

antimony 
arsenic 
beryllium 
uranium-total 

carbazole 
a r d o r -  1254 
a r d o r -  1260 
dieldrin ......... 

benzo(a)pyleDc 

........ 

........ ........ ........ ........ ........ 
References 

0.4 Vday 
0.75 (Unillesr) 
350 dayswar 
70 Year 
70 Year 
70 kg 

25.550 days 
25550 days 

... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

O.OE +oo 
O.OE +oo 
O.OE t 00 
o.oe too 
O.OE + oo 
O.OE+oo 
O.OE t 00 
O.OE +oo 
O.OE+oo 
O.OE +oo 
O.OE+oo 
O.OE+oo 
O.OE +oo 
O.OE +oo 
O.OE+OO 
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O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

I--.______-._ ______ . ._ _. . . ._ - - ____ 
Table C.111-327 (cootioued) 

Summary of Risk Cbaractcrizatioo (cbcmicals) 
Solid W a s k  Landfill with Private Owoc,nbip: Off-Properly Farmer (Adult) 

Via logcstioo of Dairy Products 

' 

1.9E- I I 
VA 
YA 

VA 
VA 
YA 
VA 
VA 
VA 
VA 
VA 
YA 
VA 
VA 
VA ' 

VA 
VA 
VA 
VA 
VA 
YA 
VA 
VA 
VA 
VA 
NA 
V A  
VA 
VA 
VA 

3. I E - 0 7  

Zmpound ' 
intimooy 
irsenic 
Kryllium 
ir i  nium - total 
KNo(r)pyTcne 
arbazole 
iroclor-1254 
Iroclor-tZ$O 
lieldrin 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

- - -. 
ti Calculation 

CDIJ+ T l  I i Q  
W g - d a  WkR-day)  unitle9 

4 9 E - l l  4.OE-01 1 . 2 E - 0 7  
YA 3.OE-04 NA 
VA 5.OE-03 NA 

___ 

~ . I E - o ~  ~ . o E - o ~  LOE-M 
VA NA NA 
VA NA NA 
VA NA NA 
YA NA NA 
VA 5.OE-05 NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
VA NA NA 
NA NA NA 
NA NA NA 
NA NA ' NA 
NA NA NA 
NA NA NA 

intimony 
irsenic 
my4lium ' 
innium-total 
KNO( a )pyre= 
arbazole 
i roclor -12SJ 
irylor- 1 2 6 0  
lieldrin 

NA 
IEE+00 
43E+OO 

7 3 E + O O  
LOE-02 
7.7E+OO 
7.7E+OO 
lhE+OI 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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otake Equation 

IR 
FI 
EF 
EDn 
CP 

Table CIII-328 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfdl witb Private Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Dairy Products 

- - CpX EF X EDn X FI X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

ERR 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

%32+ lod 
u234 

UN+2d 
'13S+ Id 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
2.38-02 
1.2E-03 
2.5E-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.4 Vday 
0.75 (Unitless) 
350 daysiyear 
70 Year 

CDI CSF ILCR 
Radionuclides (pCi) (pCi)-' (unitless) 

"137+ Id NA 2.8E- 11 NA 
NP237+ Id NA 2.2E- 10 NA 

NA 2.2E- 10 NA 
NA 7.8E- 10 NA 
NA 1.OE- 10 NA ' R"222+4d NA 1.7E-12 NA 

ISr90+Id NA 3.6E- 11 NA 
I Tc, NA 13E-12 NA 

NA 5.5E- 11 NA 
NA 1.3E- 11 NA 
NA , 1.7E-10 NA 

1.7E+02 1.6E- 11 2.78-09 
8.7E+OO 1.6E-11 1.4E- 10 
1.8E+02 2.OE-11 3.E-09 

I 0 NA NA NA 
0 NA NA NA 
0 NA NA NA 
0 NA NA NA 
0 NA NA NA 
0 NA NA NA 

1 ILCR ~ummation P 6.58-09 

C-111-527 
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h b l c  C A I  - 329 
- Summary of Untakc Qu.nlilalioo (chemicals) Allernalive 6 

Solid W a c  Iindfall with Private Ownership: Off-Property Farmer (Adult) 
Via Ingalion of Vcgdablcs urd Fruits 

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

P CS X E F  X E D  X F I X  !B 
RW X A T  

l0pti00 rate of fruits or vegetables 
Fraction iopstcd from contaminated source 

Exposure duration for non-carclnopu 
Exposure duration for carcioo&cns 
Body wci&hl 
Average lime lor carcinogens (IilcIimc) 
AvcraRc lime for non-carcino&enr (ED0 I 365) 
Concco~ntion of cbcmicalr io vegetables 

Exposure Ircquency 

C k r l u l  Comamtntion 

Compound. Concentration l& 

aoIimony 
arsenic 
bcry(lium 
uranium-to8al 
bcnm(a)pyrenc 
carbamle ’ 

ardor-  1254 
a r d o r -  1260 
dieldrin ........ ........ ........ ........ ........ ........ ........ 

1.3e-06 
O.OE +w) 
O.OE+oo 
1.313-05 
1.38-09 
HE-09  
o.oe + 00 
O.OE+OO 
O.OE+OO 
o.oe + 00 
o.oe+m 
o.oe +oo 
o.oe +oo 
O.OE + 00 
O.OE+w) 
O.OE +oo 

0.122 kJday 
I (Ilnidess) 

350 dayrhar 
70 Year 
70 Year 
70 kg 

25550 day, 
25550 day, 

Cooccntration Units 

o.oe +oo m o r  
O.OE + oo m o l l  
O.OE+oo m o r  
O.OE+oo m o r  
O.OE +OO mrne 
O.OE+M m O R  
o.oe +oo mr4.e 
O.OE +oo m o r  

o.oe +DO mor 
o.oe+Oo mrnr  
o.oe+w) m o 0  
O.OE + 00 mag 
O.OE+oo m o e  
O.OE+W m o r  

___- Compound ... 
9.. ... ... ... ... ... ... ... ... ... ... ... ... ... 

o.oe +oo mb48 

Rcfercnccs 



Summary o f  Risk Charactchzatioo (chemicals) 
Solid Waste landfill with Private Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Vegetables and Fruits 

O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

HQ Calculation 

VA 
YA 

22E-OB 
2 . lE-I2  
8.9E-12 

NA 
VA 
VA 
VA 
NA 
VA 
VA 
YA 
NA 
NA 
VA 
NA 
VA 
VA 
UA 
NA 
VA 
VA 
VA 
VA 
VA 
VA 
NA 
NA 
NA 

Compound , I (mg/l;g-day) I ImgLLg-day) I (u@!eks_) 
intimony I 2.28-09 4.OE-04 SbE-06 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+<OO 

irsenic 
bedlium 
uranium-total 
benzo(a)pyrene 
:arbazolc 
iroclor-1254 
IIOC~O~-1260 
iieldrin 

VA 
VA 

2.2E-OB 
LIE-12 
8.9E-12 

VA 
NA 
VA 
YA 
YA 
NA 
VA 
UA 
UA 
VA 
VA 
NA 
VA 
NA 
YA 
VA 
VA 
NA 
VA 

3.OE-04 
S.OE-03 

'3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

7.4E-06 

I I HQ Smmmation = IJE-OS 

lrsenic 
Kqiliurn 
iranium -total 
enzo(a)pyrene 
arbazole 
Iroclor- 12S4 
iroclor- 1260 
lieldrin 

1BE+OO 
43E+OO 

73E+OO 
2.OE-02 
7.7E+00 
7.7E+00 
IbE+OI 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Sommation = 
____ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.SE - 11 
IAE-13  
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IR 
FI 
EF 
EDn 
cv 

Table CIII-330 
Summary of Intake and Risk Quaotitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Adult) 
' Via Ingestion of Vegetables and Fruits 

= CvX EF X EDn X FI X IR 

Ingestion rate of fruils or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

CS137+Id 
NP37+ld 
P% 

Rnm+4d 

Tcca, 

- 4 M  

R%+8d 
R%+ld 

"SO+ Id 

%28+ 7d 

O.OE+OO p C i g  
3.6E-05 p C i g  
1.7E-04 p c i g  
O.OE+OO p C i g  
O.OE+OO p c ' i g  

ERR p C i g  
O.OE+OO p C i g  
O.OE+OO p C i g  
O.OE+OO p C i g  
7.lE-04 p C i g  

%32+ 1M 

'35 +Id 
urn 

Um+zd 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 

. O.OE+OO 

O.OE+OO 
4.OE-03 
2.OE-04 
4.48-03 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

0.122 kg/day 
1 (Unitless) 

350 dayslyear 
70 Year 

ILCR 
(unitless) 

CDI 
tadioauclides (pCi) (pCi 

%37+1d 
NP237+ld 

R%+8d 
R%?8+ Id 

"90+ Id 

n228+ 7d 

%M 

R"m+4d 

*CW 

- 4 3 0  
'Ih232+1od . 
u234 

" m + M  
u?3S + Id 

0 
0 
0 
0 

. o  
0 

NA 
1.lE-01 
4.9E-01 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.1E+OO 

1.2E+01 
5.9E-01 
1.3E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 

1.OE- 10 
1.7E-12 
3.6E- 11 
13E- 12 
5JE-11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE-11' 

7 . 8 ~ -  io 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.4E- 11 
1.18- 10 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.8E- 11 

1.9E- 10 
9.4E- 12 
2.6E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = ' 6.2E-10 

C-111-530 ' 



IR 
EF 
EDn 
EDe 
BW 
ATc 
ATn 
CS 

Table C.111-331 
Summary of Intake Qumtitatioo (cbcmicals) Alternative 6 

Solid W.stc bndf i l l  witb Private Oamcrsbip: Off-Properly Farmer ( C h i l d )  
Via Drinking Water Ingestion 

CS X E F X  ED X IR 
BW X AT 

Ingestion rate of groundwalcr (RAGS 1989) 
erporwc frequency 
Exposure duration lor non-carcinogcm 
Exposure duration for carcinogens 
Body w i g h t  
Avenge time for carcioogcns (lifetime) 
Average lime for non-carcinogens (EDn x 365) 
Concentration of chemicals in groundwalcr 

References 

Concentration Units Compound - 

antimony 
arsenic 
bctyllium 
uranium-total 
b-Wa)pyre= 
carbazole 
a r d o r -  1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2.70E-06 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I llday 
350 days/year 

6 Year 
6 Year 

15 kg 
25550 days 
2190 drys 

Concentration Units ~ o m p o u & - ~ - -  __ 

NA 
NA . NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

\ 
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Table C.lll-331 (continued1 

inenic 
wxyilium 
iraniurn-#old 
wnzo(a)pyrene 
a rbazole 
#roclor- 1254 
, roclor - I260 
lieldrin 

Summary of R i d  Characterization (chemicals) 
Solid W a l e  landfill with Private Ownership: Off-Properly Farmer (Child) 

._ _. ... Drinking Water Ingestion 
11-CR Calculation ..... . . . .... ..._. . . - .  - ~ - - ~  1 CDI CSF 

E-07 

3.00E-01 
S.OOE-0.3 
3.00E-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OOE-OS 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.75E-01 

I LHQ Summation = S.7SE-0: 

rsenic 
eryllium 
iranium - I O I ~  

anzo(a)pyrene 
arbazole 
roclor-1254 
roclor- 1260 
lieldrin 

E 

1.75E+00 
430E+00 

-08 NA 
7 3 0 E + 0 0  
Z.OOE-02 
7.70E+00 
7.70E+00 
160E+OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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ntakd Equation 

IR 
EF 
EDn 
Fl 
cxv 

Table CIII-332 
Summary of Lotake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Drinking Water 

- - CWX E F X  EDn X FIX IR 

Ingestion rate pf groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

O137+Id 
NP237+ld 
PUT2 
R%26+8d 
R%?.?+ld 
Rn222+rd 
sr90+ Id 

%28+ 7d 
Tc99 

w30 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  

%32+ IOd 
u234 

u238+zd 
"23S+ Id 

NA 

NA 
8.OE-04 
4.OE-05 
9.OE-04 

NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

1 Vday 
350 dayslyear 

6 Year 
1 (Unitless) 

(see table below) 

p C i  
p C i  
p C i  

p C i  

p C i  
p C i  
p C i  
p C i  

pCiA 

pCiA 

Ladionuclidcs (pCi) (unitless) 

"137+ Id 
NP237+ld 

R%+8d 
R%+ld 

Sr90+ld 

Th228+ 7d 

n?32+ 1Od 

U?3S+id 

pu238 

Rn,+4d 

Tc99 

u, 
U238+Y 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E+00 
8.48-02 
1.9E+00 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 

. 1.7E-12 
3.6E- 11 
13E-12 
5.5E- 11 
13E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA . 

2.7E- 11 
1.3E- 12 
3.8E-11 

NA 
NA 
NA 
NA 
NA 
NA 

6.6E- 11 - [ ILCR Summation - 
( 
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Table C.111-333 
Summary of Inlakc QuMlilalioo (chcmkals) Allernalive 6 

Solid Waste IrodfiII witb Private OIYocrship: Off-Propcdy Farmer (Child) 
Via Dermal Cootad while Bathing 

Imtakc Eamatio. 

D A  
EF 
EDn 
EDc 
BW 
ATc 
ATn 
SA 

D A  X EF X ED X SA 
I IW X AT 

Dermal absorbed dose 
Exposwe frequency 
Exposure duration lor non-carcinogens 
Expaurc duration for carcinogens 
Body weight 
Average lime lor carcinogcns (lifetime) , 

Avcragc time lor non-carcinogens (EDn x 365) 
Skin surra= area available lor ulntpct 

antimony 
arsenic 
beryllium 
uranium-total 
benm(a)pyrenc 
carbamlc 
a r d o r -  I2S4 
a r d o r -  1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  mJcm’-day 
N A  mdcm‘-day 
N A  mJcm’-day 

6.758- 13 mJcm’-day 
N A  mJcm’-day 
N A  mJcm’-day 
N A  mJcm’-day 
N A  mucm’-day 
N A  mJcm’-day 
N A  mdcm’-dsy 
N A  mJcm‘-day 
N A  mll/cm2-day 
NA mdcm’-day 
N A  mdcm’-day 
N A  mJcm‘-day 
N A  ml/cm’-day 

a v  mJcm’-day 
350 days tp r  

6 Year 
6 Year 
IS kg 

ZSSSO days 
2190 days 
(1000 cm’ 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  mJcm’-dry 
N A  mdcml-dry 
N A  mJcml-day 
N A  mg/cm’-day 
N A  mJcm‘-day 
N A  m~cm’-day 
N A  mJcm’-day 
N A  ml/cm’-day 
N A  mC/cm‘-day 
N A  mdcm’-day 
N A  mJcm’-day 
N A  m&km’-day 
N A  mll/cm’-day 
N A  mJcm’-day 
N A  my/cm‘-day 

Rcfercnccr 

c 
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Table C.111-333 (continued) 

Summary of Risk Cbaractckalion (e6cmicals) 
Solid Waste Landfill with Private Ownership: Off -Property Farmer (Child) 

Via I __  - - -. 
HQCakulation 

CDI RfD 
Compound 
antimony )JA 6.M)E-OS NA 
arsenic 
beryllium 
uranium-lold 
bemo(a)pyrenc 
carbazole 
aroclor-IZS4 
aroclor-1260 
dieldrin 

SE 

28SE-04 
S.OOE-Ct3 

-10 1.SOE-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.SOE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

230E-O( 

I I I HQ Summation = 2 3 0 E  

rmal Contact while Batbing - 
ILCR Calculation 

:ompound 
intimony 
irsenic 
Kryllium 
iranium-total 
xnzo(a)pyrene 
:arbmole . 
irocIor-12S4 
iroclor- 1260 
lieldrin 

6E-11 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

1.90E+00 
430E+00 
NA 
NA 
2.228-02 
I.LUE+OI 
1.03E+OI 
I .78E + O t  
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table CAI-334 

Summary of Intake Qumtilatiar (chemicals) Alternative 6 
Solid Waste b o d f i l l  with Private Ownership: Off-Property Farmer (Cbild) 

Via Inbalatiw of Particulates 

IR 
EF 
EDn 
EDc 
BW 
ATe 
ATn 
CS 

P CS X EF X ED X IR 
BW X AT 

Inbabtinn rak of laser (RAGS 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Avenge time for carcinogens (lifetime) 
Average time for non -carcinogens (ED0 x 365) 
Concentration of chemicals in soil 

C k m b l  Comamtntbm 

Compound Concentration Units 

antimony 9.SE-10 mum’ 
arsenic N A  mum’ 
beryllium N A  mum’ 
uranium - tnbl N A  mum’ 
ben2O(.)pylC~ 1.38-12 m~/lm’ 
carbalole 5.4E-12 mum’ 
ardor-1254 N A  mum’ 
ardor-1260 N A  mum’ 
dielmin N A  mum’ 

N A  N A  mum’ 
N A  N A  mum’ 
N A  N A  mum’ 
N A  NA mum’ 
N A  NA mr/m’ 
N A  NA mum’ 
N A  N A  mr/m’ 

References 

12 m’tday 
350 daysbar 

6 Year 
6 Year 

2S5.50 days 
2190 days 

(see table below) 

I5 kg 

Concentration Chi& Comwu=i 

NA mgm’ 
N A  mum’ 

NP 

N A  NA mum’ 
N A  NA mum’ 
N A  N A  mum’ 
N A  NA mgm’ 
N A  NA mum’ 
N A  NA mum’ 
N A  N A  mum’ 
N A  N A  mum’ 
N A  N A  mum’ 
N A  N A  mum’ 
N A  NA mum’ 
Np NA mC/m’ 
N A  N A  mum’ 

. N A  



_______ . . .. .. . 
Table C.111-334 (continued) 

Summary of  Risk Charactirization (chemicals) 
Solid Waetc Landfill with Private Ownership: Off-Property Farmer (Child) 

Via Inhalation of Particulates 

a<LTi"- 

uNdIl9 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

dieldrin NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
[Hazard Qooticnt Snm = N4 

antimony 
arsenic 
beryilium 
uranium - total 
benzo( a)pyrene 
carbazole 
a r c l o r -  I254 
aroclor- 1260 
dieldrin 

A 
A 
A 
8.3E- I4 
3.SE-13 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

I.SE+OI 
8.4E+00 

6.1E+00 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 
NA 
NA 
NA 
NA 
NA 
NA 

IbE+OI 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.IE-I3 

- 

I 

*LCR Sommation = S.1E-13 
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Table CUI-335 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Inhalation of Gases and Particulates 

Intake Esualioo - - Ca X EF X EDn X IR 

IR 
EF Exposure frequency 
EDn Exposure duration 
ca 

Inhalation rate of gases (RAGS. 1989) 

Concentration of radionuclides in air 

NA 
3.6E-08 
1.7E-07 

NA 
NA 
NA 
NA 
NA 
NA 

6.5E- 07 

pcim’  
pCim3 
pCim’ 
p c i m 3  
pciim’ 
pc im’  
pCim3 
pCim3 
pcim’  
pCim3 

m232+ 1od 
h.34 

“238+?d 
‘23, + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.7E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

12 m3/day . 
350 daysbear 

6 Year 
(see table below) 

p ~ i m ’  
p c i m 3  
pCim3 
pCim3 
pCim3 
pcim’  
pCim3 
pcim’ 
pCim3 
p w m 3  

ILCR 
(unitless) 

CDI 
Radionuclides (uCi) (UCI 

I “137+ Id 
1 NP237+ld 

1 R%+8d 
p u s  

NA 
NA 
NA 

NA 

NA 
9.1E-04 
4.2E-03 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E-02 ’ 

1.E-03 

1.9E- 11 
2.9E-08 

7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
83E- 12 
7.88-08 
2.9E-08 
1.lE-07 
2.6E-08 
2JE-08 
2-48-08 

3.98-08 .- 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.6E-11 
1.7E-10 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.7E- 10 

4.4E- 11 

I 

7.1E- 10 I ILCR Summation a 
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Table C.111-336 
Summary of  Makc Quanlitation (cbcmicalr) A l l c r n ~ h t  6 

Solid W a c  Landfill with Private Oaocrsbip: Off-Propefly Farmer (sild) 
Via Ingestion of M a t  Produds 

IR 
FI 
EF 
€?Do 
@Dc 
,BW 
ATc 
ATn 
CS 

CS X E F X  ED X FI X IR 
BW X A T  

Ingestion me of meat 
Fraction ingested from contamhated source 

Exposure duration for oon-carcinogens 
Exposure duration for carcinogens 
Body weight 
AVCI~&C lime for carcinogens (lifetime) 
A V C ~ R C  time for nos-carcinogens (EDn x 365) 
Concentration of chemicals in meat 

Exposure flequcoey 

C k i W  Com~mtratiou 

Compoud Concentration Llnits 

antimony 
alWliC 
bcryUium 
uranium-total 

carbazole 

a r d o r -  126Q 
dieldrin 

N A  
N A  
NA 
N A  
NA 
NA 
N A  

bcnzo(a)pyreoc 

ardor-1254 

1.2E- 07 
N A  
N A  

2.7E-08 
3.1E-09 
3.4@-I1 

NA 
NA 
N A  
NA 
NA 
NA 
NA 
N A  
NA 
NA 

0.039 kdday I 

0.75 (Ilnitlcrr) 
350 daysbar 

6 Year 
6 Year 

I5 kg 
25550 days 

, 2190 days 

Concentration Units Compound 

NA N A  m f l u  
NA N A  m f l s  
N A  NA mr/lrr 
N A  N A  mr/lru 
NA N A  m f l g  
N A  NA m f l s  
N A  NA m& 
N A  NA m C r  
NA NA mr/lr/kl 
N A  NA mC/kl 
NA N A  m f l u  
NA N A  m R h  
N A  NA mrFs 
NA NA mrFs 
NA NA mrF.9 

References 
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Table C.111-336 (continued) 

Summary of Risk Cbaractcrizalioo (chemicals) 
Solid W u t e  Landfill with Private Owocnhip: Off -Property Farmer (Child) 

Via lngcrtioo of Meat Products 

kmpound 
iolimonv 

-. ~ - 
HQ Cakulalion 

CDI RCD HQ 
(rn&g-day) (mpllm-day) Junillesr; 

2.2E-10 4.OE-04 SbE-07 
irsenic 
xryllium 
rranium-told 
mtzo(r)pyreoc 
:arbazole 
I rdor-  I254 
Iroclor-1260 

S.OE- 11 
SBE-I2  
6.3E-14 

lieldrin 

3.OE-04 
5.OE-a3 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
MA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E-OB 

NA . NA 
NA NA 

I 

I I#Q Summation = SEE’-07 

CSF I ILCR 

NA NA 
irenic 
erylliurn 
raniurn-total 
enzo( a )pyrene 
arbazole 
roclor- I254 
r d o r  - I260 
ieldrin 

E-12 
E-13  
E-IS  

IBE+00 
4 3 E + 0 0  

NA 
7 3 E + 0 0  
2.OE-02 
7.7E+00 
7.7E+00 
IbE+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

3.6E-12 
l . lE-16  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Soamatiom = 3.6E- 12 
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I I 

ntake Equation 

1R 
FI 
EF 
EDn 
Cf 

Table CIII-337 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Products 

- - CfX EFX EDn X Fl X IR 

ingestion rate of meat 
Fractiod ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

O137+ Id 
Np?J7+ Id 
Pu, 

R n z + 4 d  

Tc59 

mm 

R??i?+8d 
Ra228+ld 

SrW+ld 

?228+7d 

NA p C i g  
1.3E-07 p C i g  
6.4E-09 p C i g  

NA pC ig  
NA pCi/kg 

ERR pCi/kg 
NA p C i g  
NA p C i g  
NA p C i g  

3JE-07 p C i g  

%32+ 1M 
Uz3.4 

utul+td 
'?3S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
9.OE-06 
4.OE-07 
9.OE-06 

NA 
NA 
NA 
NA 
NA 
NA 

0.039 kg/day 
0.75 (Unitless) 
350 daystyear 

6 Year 

CDI CSF ILCR 
Ladionuclides (pCi) (vCi)-' (unitless) 

%37+ Id 
NP237+ld 

R%!b+8d 
R%28+ I d  

srW+ Id 

%8+ 7d 

PUBS 

R"222+4d 

Tc99 

~ ? 3 0  
%32+ 1od 
u234 

~238+2d  
' 235+  Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
9.48-06 
3.98-07 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.1 E-05 

5.5E-04 
2JE-05 
5.58-04 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE-10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5JE- 11 
13E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
20E- 11 

NA 
N A 
NA 
NA 
NA 
NA 

NA 
2.1E- 15 
8.6E- 17 

NA 
NA 
NA 
NA 
NA . 
NA 

NA 
2.8E- 16 

8.9E- 15 
3.9E- 16 
1.1E- 14 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = 2.3E- 14 
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c 
c 
b: 
c 
cl; 

e .  ' .  Table C.111338 
Summary of b a k e  Qu.nlil.lioo (chemicals) AlIem.livc 6 

Solid Waste landfill with Privalc Oamersbip: Off-Propcr(y Farmer (Child) 
Via logeslim of Dairy Products 

i. 

IR 
Fl 
EF 
ED0 
EDc 
BW 
ATc 
A T n  
CS 

W X F  X ED X FLXB 
BW X A T  

l n p r t b n  nk of dairy prodlrts 
Fraction ingcskd from contaminated source 
Exposure frcqucocy 
Exposure duration for non-carcinollcat 
Exposure duration for carcinogens 
Body wei& 
Average time for carcinoRens (lifetime) 
Average time for non-carcinogens (EDn x36S) 
Concentration of chemicals in animal products 

' Compound Concentration Units 

antimony . 
orrcnic 
bcryUium 
uranium-lotel 
bcnm(a)pyrcoc 
carbazole 
ardor-1254 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

References 

0.9 Vday 
0.75 (llnidcss) 
350 dsys/)rat 

6 Year 
6 Year 

I5 kg 
2SSSO dayr 
2190 days 

Concentration Units Corn 

N A  N A  m o l l  
N A  N A  m o F  
N A  . N A  =& 
N A  N A  m f l m  
N A  N A  m o l l  
N A  N A  m o l l  
N A  N A  mmc.  
N A  N A  m m h  
N A  N A  mr/tU 
N A  N A  m o l l  
N A  N A  msns 
N A  N A  m o r  
N A '  N A  mlrnll 
N A  N A  m f l m  
N A  N A  m o r  
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Table C.111338 (continued) 

Surnrnaq of Risk Characterization (chcmicalr) 
Solid Waste landfill with Private Owocrsbip: Off- Property Farmer (Child) 

Via Ingestion of Dairy Products 

3.OE-04 NA 
5.OE-a3 NA 

CDI 
Compound 
intimony 
irsenic N e  
kryflium YA 
uranium - total . .  
beruo(a)pyrene 
:arbazde 
iroclor- 1254 
iroclor- 1260 
lieldrio 

NA NA 
NA . NA 
NA NA 
NA NA 

S.OE-OS, NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

'NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I HQ Sommation = -I.1E-cnI 

arsenic 
beryllium 
uranium-total 
benzo( a )pyTene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

1BE+00 
43E+00 

73E+00 
2.OE-02 

-07 NA 

7.7E+00 
7.7E+00 
16E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 

t I L C R  Sommatioo = NA 
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ntate Qualion 

IR 
Fl 
EF 
EDn 
CP 

Table CIII-339 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfdl with Private Ownership: Off-Roperty Farmer (Child) 
Via Ingestion of Dairy products 

' 

CpX EF X EDn X Fl X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

-%z+ 101 
u, 
uzU)+zd 
u?3S+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

0.9 Vday 
0.75 (Unitless) 
350 daystyear 

6 Year 

NA p C i g  
238-02 p C i g  
l.2E-03 p C i g  
2.5E-02 p C i g  

NA p C i g  
NA p C i g  
NA pCi/kg 
NA p C i g  
NA p C i g  
NA p C i g  

ILCR 
(unitless) 

CDI 
.dionuclidcs (pCi) (DCI 

%37+ Id 
'P237+ Id 
'Uz38 

R"ZL2+4d 

rcw 

%32+ 1od 
u, 
b 3 + z d  

R%2b+8d 
R%+ Id 

Sr90+ld 

Ih?2a+7d 
/ 

b 5 +  Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.2E+01 
1.7E+00 
35E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE-10 
1.7E-12 
3.6E- 11 
13E- 12 
5.5E- 11 
13E- 11 
1.E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
52E- 10 
2.E-11 
7.1E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation 3 13E-09 

C-111-544 



Table C.111-340 ' 

Solid W a c  Landfill with Private Ownership: Off-Properly Farmer (Cbild) 
Via Ingestiw of Vegdableo m d  F N ~ S  

Imbkc & m a t i o m  

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

P CS X EFX ED X FI X IR 
BW X AT 

Ingcstbo rate of fruits or  vegetables 
Fraction i n p t e d  from contaminated source 

Exposure duration for n o n - c a r c i n o p ~ ~  
Exposure duration for carcinogens 
Body wci&ht 
Average time for carcino~ens (lifctimc) 
Average timc for n o n - a r c i n o g n s  (ED0 x 365) 
Concentration of chemicals in vegctablcs 

Exposwc frequency 

References 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium - total 
bcnro(.)pyrcoc 
carbazole 
ardor-12.54 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.1 kuday 
I (Ilnitlcss) 

3SO d a y s h a r  
6 Year 
6 Year 
IS kg 

2SSSO days 
2190 days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Summary of  Risk Characterization (chemicals) 
Solid Watt Landfill with Privatc Ownership: Off-Propcrty Farmcr (Cbild) 

Via Ingcstioo of  Vcgctablcs and Fruits 

’ 

arsenic 
beryllium 
uranium-total 4E-08 
benzo(a)pyreoc I E - I 2  
carbazole 4E- l l  
rroclor- 1254 
aroclor-1260 
dieldrin 

3.OE-04 
S.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE -OS 

2 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ZEE-OS 

arsenic 
beryllium 
uranium - total 
benzo(a)pyene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

2E-09 
9E-13 
9 E - I 2  

NA 
I E E t 0 0  
4 3 E t 0 0  

7 3 E + 0 0  

7.7E+00 
7.7E+00 
IbE+OI 

NA 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

S.OE - I: 
S.9E-14 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 

__ I 
I 11-CR Summatiom = 5.IE-I 

c 
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O137+Id 
Np237+ Id 
puw, 
Raz26+8d 
R%+ld 

“90+Id 

%28+ 7d 

Rnm++ 

TC99 

B Table CUI-341 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

Cv X EF X EDn X FI X I R - Intake Equation - 

IR 
Fl 
EF Exposure frequency 
EDn Exposure duration 
cv 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

Concentration of radionuclides in vegetables 

0.1 kg/day 
1 (Unitless) 

350 dayslyear 
6 Year 

“137+ Id 
NP237+ Id 
pum 

Rnm+4d 

TC, 

%Do 

Raz26+8d 
R%8+ld 

“!W+ Id 

%?28+7d B 

NA p C i g  
3.6E-OS p C i g  
1.7E-04 p C i g  

NA p C i g  
NA p C i g  

ERR p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

7.lE-04 p C i g  

%2+ Iod 
uz34 

u238+zd 
+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA p C i g  
4.OE-03 p C i g  
2.OE-04 p C i g  
4.48-03 p C i g  

NA pCj/kg 
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

CDI CSF ILCR 

NA 
7.5E-03 
3.5E-02 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.5E-01 

8.4E-01 
4.lE-02 
9.2E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
13E-12 
5.5E- 11 

1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE-11 

13E-il 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.7E-12 
7.6E- 12 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.9E-12 

13E-11 
6.6E- 13 
1.8E-11 

NA 
NA 
NA 
NA 
NA 
NA 

L 
I ILCR Summation i 4.4E-11 

C-111-547 



IRt 
CF 
EF 
EDn 
EDc 
BW 
ATs 
AT0 
cs 

Table C.III-342 
Summary of Intake Q u m l i t ~ i o o  (chemicals) Allernalive 6 

Solid W a s k  h d f i l l  with Private Orwncrsbip: On-Property Perched Groundwater User 
Via Incidental Ingcstioa of Soil 

CS X EF X ED XCF X IR 
BW X AT 

In&ett&n rate of toil (RAGS 1989) 
Conversion factor 

Exposure dunlion lor non -urcieogem 
exposure duration lor carcinogns 
Body weight 
Averare time for arcinopnt  (lifelime) 
Averarc time lor non-carcioogns (ED0 x 365) 
Concentration of chemicals ia soil 

Exporwc frcqucocy 

, 

Compound Concentration 

antimony 
arsenic 
beryllium 
uranium-lot81 
benro(s)pyrcoc 
carbarole 
ardor-1254 
ardor-1260 
dic1dr.b 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

i.3e+oo m o r .  
NA mor 
NA m o 8  
NA m o r  I 

ISE-03 m o r  
6 . 4 ~ - 0 3  m o r  

NA mr/r;s 
NA m o r  
NA m o r  
NA m o r .  
NA m o r  
NA m o r  
NA m o r  
NA m o r  
NA m*nr 
NA m*nr 

180 muday 

3.50 dayshar 
I.OE-06 kdmr 

70 Year 
70 Year 
70 kr 

25550 days 
25550 d a p  

(see table below) 

Comwuod--- Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

’ NA 
NA 
NA 
NA ’ 

NA 
NA 
NA 
NA 

Rclcrcncet 



Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Private Ownenhip: On-Properly Perched Groundwater User 

Via Incidental Iogestioo of Soil 

I CDI 1 RID m-1 I----- CDI I CSF 
r ILCR Calculation 

I 
110 Calculation- 

arsenic 
beryllum 
uranium-tohl 
benzo(a)pyrene 
carbazole 

arpelor- 1260 
dieldrh 

L( (mgllg-d 
4.OE-04 
3.OE-04 
S.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

arsenic 
beryllum 
uranium - tobl 
benzo(a)pyrene 
carbazole 
aroclor- 12.4 
aroclor- 1260 
dieldrin 

1.8E+00 
4.3E+00 

7.3E+00 

7.7E+00 
7.7E+00 
1.6E+01 

NA 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2.7E-08 
3 . 2 ~ -  l a  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA , 



. .  
.. - FEMP-OU02-6 FINAL 

March 1 ,  1995 

I Table C.111-343 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: On - Property Perched Groundwater User 
Via Incidental Ingestion of Soil 

I 

i 
I 

itake Equation 

IFIS 
EF 
EDn 
FI 
cs 

- CS X EFX EDn X FI X IR 

Ingestion rate of soil (RAGS. 1989) 
Exposure frequency 
Exposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

CS137+ld 
NP237+,, 
h 2 3 8  

MZ22+4d 

Tc99 

- k i O  

%6+8d 
R % 8 + l d  

'*90+ Id 

Thz!a+7d 

NA 
43E-OS 
2OOE-04 

NA 
NA 
NA 
NA 
NA 
NA 

7.7OE-04 

180 rng/day 
350 daystyear 
70 Year 

1 (unitless) 

nu?+ lod NA pCihng 
u s 4  8.OOE-05 pcimg 
U235+ld NA pCi/mg 
UU8+Zd NA pcimg 

NA NA p c i g  
NA NA p C i g  
NA NA pcihng 
NA NA pCihng 

. NA ' NA pCi/mg 
NA NA p c i g  

CDI CSF ILCR 
.adionuclides (pCi) (pci)" (unitless) 

%37+ld 
'P237+ld 

R%26+8d 
%is 

k222+4d 

rc99 

%30 
rh232+lod 
4 3 4  

U238+2d 

R%+ld 

"90+ld 

% 2 8 + 7 d  

U235+ld 

NA ~ 

NA 
NA 
NA 
NA 
NA 

NA 
1.9OE+02 
8.82E+02 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.40E+03 

353E+02 

28OE-11 
220E- 10 
22OE-10 
7.80E- 10 
1.OOE- 10 
1.70E- 12 
3.60E- 11 
13OE- 12 
55OE-11 
1-3OE- 11 
1.70E- 10 
1.60E-11 
1.6OE-11 
2OOE-11 
NA . 
NA 
NA 
NA 
NA 
NA 

NA 
4.17E-08 
1.94E -07 
NA 
NA 
NA 
NA 
NA 
NA 
4.4lE-08 
NA 
5.64E-09 
NA 
NA 
NA 
NA " 

NA 
NA 
NA 
NA 

C-III-550 
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Table C.111-344 
Summary of Intake Quantitatioo (chemicals) Alternative 6 

Solid Waste Laodfill with Private h e r s h i p :  On-Properly Pcrcbed Groundwater User 
Via Dermal Cootact witb Soil 

' i  CS X EF X ED X CF X ABS X A F  X SA 
BW X AT 

ImhLc Eqmatioa 

SA 
A F  
ABS 
CF 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Surbcc area of exposed skin (SOtb perccntilc hands only) 
Soil to skin adbcrcw factor (RAGS 1989) 
chemicals spcclc absorbtion factor (see table below) 
Conversion factor 
fipoaurc frcquenq 
@xpoaure duration for non-arcinopm 
Exposure duration for carcinogens 
Body wcilbt 
Averale time for carcinolcns (lifetime) 
A v e n p  time for non-arcinol(cnr (EDn x 365) 
Concentration of cbcmicalr i n  soil 

C k r k a l  Comermtntioma 

Compound ABS Concentrati Unicr 

antimony 
arsenic 
beryllium 
uranium - total 
bcnzo(a)pyrcoc 
carbade 
ardor-1254 
ardor-1260 
dieldrin 

N A  
N A  
NA 
NA 
NA 
NA 
NA 

1.00~-02 
i . 0 0 ~ - 0 3  
1.00E-02 
I .WE -02 
3.80E-01 

6.00E-02 
6.00E-02 
3.00E-01 

3.ooe-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.33@+00 
NA 
NA 
N A  

1.5OE-03 
6.408 - 03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5750 cm2/da 
I mg/cm 1 

QV 

I@-06 kdmg 
350 dayshar 
70 Year 
70 Year 
70 km 

25550 days 
ZSSSO days 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N A  
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 
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TabE C.111-344 (continued) 

Summary of R i d  Characterization (chemicals) 
Solid Waatc landfill with Private OwncnhiD: On- Promrtv Perched Groundwater Uacr 

bmpound 
,alimony 
rsenic 
Kryllium 
iranium - total 
enzo(r)pyrene 
arbazole 
,roclor- 1254 
lroclor-1260 
lieldrin 

Vi -. - 
HQ Calculalion 

1mpjk.g-day) I (unitless) 
6.OOE-OS 1.7SE-02 

NA 
S.OOE-U3 NA 
I .SOE -04 NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
MA 
MA 
NA I 

NA j 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

NA 

I 

[HQ Sommation = 1.7SE-02 

Dermal dotact r i thkoi i  
ILCR Calculation 

CSF I ILCR 

arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor-12S4 
aroclor - I260 
dieldrin 

190E+OO 
430E+00 

NA 
NA 
2.22E-02 
1.03E+01 
I.(aE+OI 
1.78E + 01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA '  
NA 

NA 
NA 
NA 

NA 
3.36E -09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I 
3.36E-05 I ILCR Summalion = 
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Table C.111-345 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill witb Privatc Ownership: On- Properly Pcrchcd Groundwater Uaer 

Via Drinking Water Ingestion ___ _. - ... 
HQ Cakula!&n .. - ................. - - 

Ck!!P!!E! -. . - . - -. .. - - - - 
NA NA antimony 

I RID 

TYlTj mrJL;g-day) mh* @ic_lis) 

- 
CDI 

A 4.00E-04 
arsenic 
beryllium 
uranium - told 
benzo( a)pyrenc 
crrbazde 
rroclor- 1254 
aroclor-1260 
dieldrin 

E-  

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

-0s 

3.M)E-04 
S.OOE-Q3 
3.00E - 03 

NA 
NA 
NA 
NA 

NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.00E-OS 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

arsenic 
beryllium 
uranium-total 
benzo( a )pyrene 
carbazole 
aralor-12SJ 
armlor-I260 

I‘ 1.29E-OS 

A 

1.7SE+00 
43OE+00 

730E+00 
Z.00E-02 
7.70E+00 
7.70E+00 
16OE+O1 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
Z..QE-07 

NA 
NA 
NA 

N A 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. .  
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IR 
EF 
EDn 
FI 
cw 

~ 

Table CIII-346 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill witb Private Ownership: On-Property Perched Groundwater User 
Via Ingestion of Drinking Water 

, 

Cw X EFX EDn X FI X IR - - 

Ingestion rate of groundwater (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwarer 

"137+ Id 
Np37+ Id 
Pu, 
R%+8d 
R%+ Id 
RnTT?+4d 
sr90+ Id 

% 2 8 + 7 d  
Tc99 

~ 2 3 a  

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E-02 
NA 
NA 

p C i  
p C i  
p C i  

p C i  
p C i  
p C i  
p C i  
p C i  
p C i  

pCiA 

%32+ 1M 
urn 
uzy)+2d 
" P S + l d  

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.1E-01 
3.2E-02 
6.7E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2 uday 
3SQ daystyear 

1 (Unitless) 
70 Year 

(see lable below) 

p C i  
pci 
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
pcin 
p C i  

CDI CSP ILCR 
Radionuclides (pCil (pcil-' (unitless) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

7.88+02 

3.OE+04 
1.68+03 
338+04 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 - 2.2E-10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E-12 
SJE- 11 
13E- 11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.OE-09 

4.8E-07 
23E-08 
6.68-07 

NA 
NA 
NA 
NA 
NA - 

NA . 

I 
1 ILCR Summation =I I.2E-06 

(2-111-554 
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Table C.111-347 
Summary of fntatc Qumtitafioo (chemicals) Alternative 6 

S l i d  W a d e  Landfill with Private Olvoersbip: On-Property Perched Groundwater User 
Via Dermal Coatact while Bathing 

DA 
EF 
EDn 
EDc 
BW 
A Tc 
ATn 
SA 

Dermal absorbed dose 

Exposure duration for n o o - a r c i n o p m  
Exposure duration lor carcioo&cnr 
Body wcilhl 
Avcragc time for arcioogcni (lifetime) 
Average time for non-urcino#enr (ED0 x 365) 
Skin surface area available for contacl 

exposwe frcqucncy 

DA X EFX ED XSA 
BW X AT 

QV ml/cm2-day 
350 dayslycar 

70 Year 
70 Year 
70 k& 

25550 days 
25550 days 
23000 cm’ 

I 

Compound DA Clnib 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyreoc 
carbazole 
a r d o r -  1254 
a r d o r - 1 2 6 0  
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mC/cm’-day 
NA ml/cm’-day 
NA mg/cm’-day 
NA ml/cml-day 
NA mgtcml-day 

1.17E-09 mC/cm2-day 
NA mC/cm2-day 
NA mC/cm’-day 
NA mC/em’-day 
NA mC/cm’-day 
NA m&Icm’-day 
NA ml/cm2-day 
NA mJcm2-day 
NA ml/cm2-day 
NA mC/cm’-day 
NA ml/cm‘-day 

References 

C,om!!!!-..-- 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

. NA 
. NA 

NA 
NA 
NA 
NA 
NA 

. DA Unib 

NA m&Icml-day 
NA mC/ccm2-day 
NA ml/cm’-day 
NA ml/cml-day 
NA mC/cor’-day 
NA m&Icml-day 
NA mC/cm’-day 
NA ml/cm’-day 
NA mglcml-day 
NA mC/cm’-day 
NA m&Icm’-day 
NA mucml-day 
NA m*/cm’-day 
NA mdcml-day 
NA mdcml-day 

2! 

r 
z > 

I .  



. 
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Table C.111-347 (continued) 

Summary of Risk Characterization (chcmicalr) 
Solid Waste Landfill with Private Ownership: On- Property Perched Groundwater User 

Via I ____ 

kmpound 
intimony 
irrenic 
xryllium 
irsnium-total 
xnzo(s)wcae 
:arbazolc 
Iroclor-1254 
iroclor- 1260 
lieldrin 

NA 
2BSE-0.4 NA 
S.OOE-a3 NA 
1.SOE-0.4 NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA ' NA 
NA 
NA 

4.SOE-OS NA 

NA . 

I HQ Summation = NA 

rmal Coniact while Batbfng . . ._ -- _. -. -- 
ILCR Calculat&~ 

CDI I CSF . 1-K 
Compound - 
antimony 
arsenic 
beryllium 
uranium-told 
benzo(a)pyreoe 
carbazole 
aroclor- l2Sl 
armlor- 1260 
dieldrin 

zWhk-drv13 '  
NA 

I 90E + 00 
430E+00 

NA 
NA 

OE-07 2.22E-02 
I.U3E+OI 
i.Q)E+OI ' 
1.78E+OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J.&&!W 
NA 

NA 
NA 

NA 
'NA 

8.23E-09 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA . 

-. I ILCR Summation = 8.23E-09 



IR 
EF 
@Do 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-348 
Summary of lolate Quaotitation (chemicals) Allemalive 6 

Solid Waste hodfi l l  with Private Ownership: &-Property Perched Groundwater User 
Via Inhalation of Particulates 

CS X E F X  ED X IR 
BW X AT 

Inhalation rak ofgascs (RAGS, 1989) 

Exposure duration for non - carcinogens 
Ikposure duration for carcinogens 
Body weight 
Avcragc lime for carcinogens (lifetime) 
Avcragc time for non -carcinogens (EDn x 365) 
Concentration of chcmicals in roil 

Exposure frcq’ucncy 

Compound Concentration 

antimony 3.5E-08 mum’ 
arsc n ic NA mum’ 
beryllium NA mg/m’ 

NA mum’ 
4.6E-11 mg~m’ 

uranium -tola1 
benzo(a)pyreor 
carbazole TOE- 10 mum3 
a r d o r -  1254 NA mum’ 
aroclor-1260 NA mum’ 
dicldrin NA mg/m’ 

NA NA mum’ 
NA NA mum’ 
NA NA mum3 
NA NA mum’ 
NA NA mdm’ 
NA NA mum’ 
NA NA mum’ 

References 

20 m’lday 
350 dayskar 
70 Ycar 
70 Ycar 
70 kg 

25550 days 
25550 days 

(see table below) 

Com pound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

NA mum’ 
NA mum3 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum3 
NA .mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 



- --- 
Table CAI-348 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Private Ownership: On- Property Perched Groundwater User 

Via Inhalation of Pafiiculates 

2ompound - 
lntimony 
lrsenic 
Peryllium 
iranium-total 
wnzo(a)pyreoe 
arbazole 

1 &lor - 1254 
iroclor- 1260 
lieldrin 

I - 
I Hazard Quolien1 Sum = NA 

, 



6 6 4 6  

NA 
NA 
NA 
NA 

.. . FEMP-OU02-6 FINAL 
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Table CIII-349 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: On- Property Perched Groundwater User 
Via Inhalation of Gases and Particulates 

Intake Equation 

1R 
EF 
EDn 
ca 

CaX EF X EDn X 1R - - 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

137+ id 
NP237+ Id 
pu23a 
Ra226+8d 

Rn222+4d 

Tc99 

n?30 

Ra228+ Id 

sr90+ Id 

ThZ2a+ld . 

NA pCim3 %32+ 1M 
1.3E-06 pCdm3 urn 
6.28-06 pCi/m3 '23S+ id 

NA pCim3 Um+2d 
NA pCim3 NA 
NA pCim3 NA 
NA pCim3 NA 
NA pCim3 NA 
NA pCim3 NA 

2.4E-05 pCim3 NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.5E-06 

20 &/day 
350 d a y s b e y  
70 Year 

(see table below) 

pCim3 
pciim3 
pci/m3 
pCim3 
pCim3 
pCim3 
pC/m3 
pCim3 
pCim3 
pCim3 

CDI csq ILCR- . 
Radionuclides (pCi) (pCi)- (unitless) 

1 

NA 
6.5E-01 
3.OE+00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E+01 

1.2E+00 

1.9E- 11 
2.98-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.98-08 
l.lE-07 
2.6E-08 
2.58-08 
2.48-08 

NA 
NA 
NA 
NA 
NA 
NA 

I 
NA . I  

1.9E-08 I 
1.2E-07 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 

3.48-07 

3.lE-08 

L 

5.OE-07 - 1 ILCR Summation - 

. . .- 

C-111-559 
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Table C.111-350 

Summary of Intake Quantitalion (chemicals) Alternative 6 
Solid Waste Landfill witb Private Ownership: On-Properly Perched Groundwater User 

Via lngcstion of Meat Produds 

.^I 

."_ 

*.... 
.... 
- .- .. 
.,-._ 
. .i. 

lalakc bpul ioa = CS X E F X  ED X FI X IR - 
BW X A T  

IR  
FI 
EF 
EDn 
EDc 
BW 
ATc 
A h  
CS 

Ingestion rate of meat 
Fraclion in8ecrte.d from eontaminatcd source 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body wcigbt' 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of cbcmicals in meat 

exposure frequency 

' 

Rcfcrcnccs 

Com pound Concentration Chits 

antimony 
arsenic 
beryllium 
uranium - total 
beozo(a)pyrenc , 
carbazole 
ardor-1254 
a r d o r -  1260 
dieldrin 

N A  
N A  
N A  
NA 
N A  
NA 
N A  

2.7E-03 
N A  
N A  

8.OE-07 
5.IE-0s 
9.78-06 

N A  
N A  
N A  
N A  
NA 
N A  
NA 

NA 
NA-  

NA.  

0.101 kdday 
0.75 (Clnirlcss) 
350 dayskar  
70 Year 
70 Year 
70 k8 

25550 days 
25550 days 

Compound Concentration Units 

N A  
N A  
NA 
NA 
N A  . 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 



- ._ - -. - - 
Table C.111-350 (continued) 

Summary of Risk Characterization (cbemicals) 
Solid Wasle Landfill with Private Ownership: On- Property Perched Groundwater User 

Via Ingestion of Meat Products 

Compound 
antimony 
arsenic 
beryllium 
uranium -total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor - 1260 
dieldrin 

3.OE -04 
5.OE-CU 

' 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

288-07 

:1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

L- I. 
[ HQ Summation = 6.98-03 

1 ILCR Calculation 
I CDI I CSF 

:ompound 
iotimonv I 28E-06 NA NA 
irsenic 
)erylliurn 
rranium-~otal 
wnzo(a)pyrene 
arbazole 
iroclor- 1254 , 
iroclor- 1260 
lieldrin . 

1BE+00 
43E+OO 

NA 
73E+OO 
2.OE - 02 
7.7E+00 
7.7E+00 
16E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

3.9E-07 
2.0E- 10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = 3.9E-07 
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Table CIII-351 
Summary of Intake and Risk Quantitatioa (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: On- Property Perched Groundwater User 
Via Ingestion of Meat Products 

Intake Equation 

IR 
R 
EF 
EDn 
Cf 

CfX EPX EDn X Fl X IR - - 

Ingestion rate of meat 
Fraction ingested from conlaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

cs137+'1d 
Np237+ Id 
pu, 

Rnn2+4d 

=c99 

Thpa 

Ra2?6+8d 
R%+ Id  

"90+ Id 

%+ 76 

NA p C i g  
2.4E-03 p C i g  
5.28-05 p C i g  

NA p C i g  
NA p C i g  

ERR p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

258-03 p C i g  

%32+ im 
u, 
u23S + Id 

NA 
NA 
NA 
NA 
NA 
NA 

0.101 kdday 
0.75 (Unitless) 
350 daysbear 
70 Year 

NA p C i g  
1.5E-02 p C i g  
1.2E-05 p C i g  
2.68-04 pCi/kg 

NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

CDI C S F  ILCR 
Zadionuclides (pCi) (pci) - 1. (unitless) 

O137+ Id 
NP?37+ Id 

R?4b+8d 
R%?8+ Id  

pups 

R%+, 

Tc99 

%30 
%2+ 1od 
u234 

U?38+2d 

"90+ Id 

%28+ 7d 

'PS+ Id 

NA 
NA 

. NA 
NA 
NA 
NA 

NA 
4.4E+00 
9.78-02 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.7E+00 

2.8E+01 
2.28-02 
4.8E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
LOE- 10 
1.7E- 12 
3.6E- 11 
13E- 12 
5.5E- 11 
1.3E- 11 
1.m-10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
9.7E- 10 
2.1E-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.1E-11 

4JE-10 
3.6E- 13 
9.7E- 12 

NA 
NA 
NA 
NA 
NA 
NA 

15E-09 - 1 ILCR Summation - 

C-111-562 



IR 
FI 
EF 
EDn 
ED? 
BW 
ATc 
ATn 
CS 

Table C.111-352 
Summary of Intake Qumtitation (chemicals) Alternative 6 

Solid Waste Landfill with Private Ownersbip: On-Property Perched Groundwater User 
Via Ingestion of Dairy Products 

CS X EF X ED X FI X IR 
BW X A T  

Ingestion rate of dairy products 
Fraction ingested from contaminated source 

Exposure duration for son-carcinogens ' 

Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in animal products 

Exposure frequency 

Corn pound Concentration 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyreoc 
carbazole 
ardor-1254 
arodor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E-04 
NA 
NA 

4.7E-01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.4 Uday 
0.75 (Chillers) 
350 days&ar 
70 Year 
70 Year 
70 kg 

25550 da$ 
25550 days 

Compound Concentration Chits 

NA NA mg/LIJ 
NA NA r n f l . 5  

' NA NA mg/Lg 
. NA NA mg/L& 

NA NA mg/Lg 
NA NA m%ls 
NA NA m%ls 
NA NA m%ls 
NA NA m o l 3  
NA NA wJb 
NA NA m%lg 
NA NA mg/Lg 
NA NA me/lrg 
NA NA m o l 7  
NA \ NA m%lg 

I 

H c fere nces 



Summary of Risk Cbaracterization (chemicals) 
Solid Waste Landfill with Private Ownersbip: On- Properly Perched Groundwater User 

Via Ingestion of Dairy Products 

:ompound 
intimony 

HQ Calculation 
CDI RID HQ 

[mfln-day) (mpjkg-day) (unitless 
~ . I E - W  ~ .OE-W Z .~E-Q 

irsenic 
wryJlium 
iranium-total , 

wnzo(a)pyrene 
.arbazole 
irwlor-1254 
iroclor-I260 
lieldrin 

:ompound 
intimony * 

3.OE-04 
5.OE-03 
3.OE - 03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

-~ 
ILCR Calculation 

CDI CSF ILCR 
[ mp/LR - dav) (rnflp, - day)-: unitless 
l.lE-06 NA NA 

NA 
NA 

NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.5E-0. 

I 1 HQ Summation = 3.4E-0 

irsenic 
wryllium 
iranium-total 
wtzo(a)pyrene 
arbazole 
iroclor- 1254 
iroclor- 1260 
lieldrin 

18E+00 
43E++ 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
16E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NP I ILCR Summation = 
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Table C.111-353 
Summary of Intake and Risk Quantitation (radioouclides) Alternative 6 

Solid Waste Laadfill with Private Ownership: On- Property Perched Groundwater User 
Via Ingestion of Dairy Products 

B 

Makc Equation 

IR 
FI 
EF 
EDn 
CP 

C p X  EF X EDn X FI X IR - - 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

. 

Cs137+ld 
NP237+ld 
P U B 8  

R"P2+4d 

TC, 

%3o 

R?Y2b+8d 
R%?8+ Id 

Srw+ Id 

%+ 7d 

NA 

NA 
NA 
NA 

ERR 
2.4E+00 

NA 
NA 

3.5E-04 

7.98-05 
- 4 3 2 +  lod 
u, 
u238+2d 
' 235  + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.48-02 
3.68-04 

-2.3E-02 
NA 
NA 
NA 
NA 
NA 
NA 

0.4 Ilday 
0.75 (Unitless) 
350 dayslyear 
70 Year 

CDI CSF ILCR 
tadionuclides (pCi) (pCi)-' (unitless) 

%37+ Id 
NP237+ Id 
pum 
R%+8d 

%22+4d 

Tc99 

%2+ 1od 
urn 

um+2d 

R%+ld 

srSQ+ld 

%a+ 7d 

'235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

5.8E-01 

1.8E+04 

2.6E+00 

1.8E+02 
2.6E+00 
1.7E+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 

. 1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.3E- 10 

6.48-07 

3.4E- 11 

2.88-09 
4.2E- 11 
3.38-09 

NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation = 6.48-07 

C-III-565 

. 



6: 
c 
c 
Q 
c 
c 

Table C.lll-354 
Summaty of Intake Quantitalion (chemicals) Atternalive 6 

Solid Waste bodf i l l  with Private OMlership: On-Properly Perched Groundwater User 
Via Ingestion of Vegttablur and Fluits 

Imlakc Earnation 5 CS X E F X  ED X F I X  IR 
BW X A T  

IR  
FI 
E F  
EDn 
EDc 
BW 
ATc 
ATn 
CS 

Ingestion rate of fruits or VC.@~MCS 
Fraction ingested lrom contaminated source 
Exposure frequency 
Enporure duration for noo-carcinogens 
Exposure durarion for carcinogens 
Body weight 
Average lime for carcinogens (lifetime) 
Average time for eon-carcinogens (ED0 I 365) 
Concentration of chemicals in vegetables 

CLCpical Concemtrrtiou 

Compound Concentration 

antimony 
arsenic 
beryllium 
uranium-total 
beozo(a)pyrenc 
carbazole 
a rdor -1254 
a r d o r -  1260 
dicldrin 

N A  
N A  
N A  
NA 
N A  

N A  
N A  . 

4.OE-02 
N A  
N A  

3.9E-04 
1.7E - OS 
2.38-03 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.122 kdday 
1 (Unitless) 

350 d a y s h s r  
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Conccntration Units 

NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
NA 
NA 
NA 
N A  

N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
NA 



______ _ _ _ _  ___.___ 
Table C.111-354 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Private Ownership: On-Property Perched Groundwater User 

Via Ingestion of Vegetables and Fruits 

Compound 
antimony 
arsenic 
beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.2E-04 

I 
. IHQSummatioo = 1.7E-01 

ILCR Calculation 
CDI CSF I LCR 

:ompound (mag-day)  (mg/lrg-day)-' ( unitless] 
intimonv NA ' 6.78-05  NA 
irsenic 
seryllium 
minium -total 
>enzO(a JpyreM? 
:arbazole 
iroclor-1254 
iroclor-1260 
lieldrin 

1 8 E + 0 0  
43E+OO 

7 3 E + 0 0  
2.OE-02 
7.7E+OO 
7.7E+00 
16E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2.1 E -07 
7.7E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

~~ --__ I LILCR Summation = 2.9E-07 
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NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

March 1, 1995 
. . .- 

Table CIII-355 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: On- Property Perched Groundwater User 
Via Ingestion of Vegetables and Fruits 

CvX EFX EDn X R X IR - ntate Ehuatioa - 

IR 
FI 
EF Exposure frequency 
EDn Exposure duration 
CV 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

Concentration of radionuclides in vegetables 

' Cs137+1d 1 Np237+ld 

1 R%+Od 
R%+ld 

1 P% 

I N. 

cS 137+ Id 
NP237+ Id 

%2b+8d 
R%+ld 

sr90+ Id 

%US+ 7d 

P% 

R"Za+4d 

TC, 

nL, 

NA 
4.3E-01 
9.6E-02 

NA 
NA 

ERR 
NA 

' NA 
NA 

6.8E-01 

%32+ lad. NA 
u, 8.OE-01 
'23S+ld 5.9E- 03 
U a + a  . 1.3E-01 

NA NA 
NA NA 
NA NA 
NA NA . 
NA NA 
NA NA 

0.122 ks/day 
1 (Unitless) 

3SO dayslycar 
70 Year 

CDI CSF ILCR 
Radionuclides (pCi) (pci)" ' (unitless) 

1 ;  I 
. . I  

o o w m  C-111-568 
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Table C.111-356 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: 00- Property Perched Groundwater User 
Via External Radiation 

B 

Dose Equivaleacv Equat = [DR X EF X EDn X ETi X (l-SHi)] +[DR X EF X EDn X ET, X (1-SH,)] 

EF 
ED Exposure duration 
ET, 

SH, 

Fraction of year spent exposured 

Fraction of day spent indoors 
Fraction of day spent outdoors 
Shield factor ihdoors 
Shield factor outdoors 
Radionuclide specific dose concentrations 

ET0 

%37+ Id 
NP237+ld 
PU238 

R"Z22+4d 

Tc, 

%30 

R%2b+0d 
R%+ld 

"90, id 

ThZUI+7d 

NA pCi/g 
4.308-02 pCdg 
2.00E-01 pCig 

NA pCi/g 
NA PCiA3 
NA P c i g  
NA PCiB 
NA P W  
NA PCiP 
7.70E-01 p C i g  

%32+ 1od 
u234 

um+zd 
'235+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.00E- 

0.96 (unitless) 

0.76 (unitless) 
0.24 (unitless) 
0.5 (unitless) 
NA (unitless) 

70 Year 

(see table below) 

CDI CSP ILCR 
Radionuclides ' . (year pCilg) (n/pCi-year)-' (unit less) 
I 
O137+ld 
NP237+1d 
P ~ m  

RnZ22+4d 

Tc, 

'Th, 
%2+1od 
"234 

u238+2d 

R%2b+8d 
R?228+ ld 

Sr90+ id 

Th22R+7d 

"235 + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.8E+00 
8.3E+00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.2E+01 

3.3E+00 

2.OE-06 
4.38-07 
2.8E- 11 
6.OE-06 
2.98-06 
5.9E-06 

6.OE- 13 
5.6E-06 
5.4E- 11 
8.58-06 
3.OE- 11 
2.48-07 
5.1E-08 

NA 

NA 
NA 
NA 
NA . 
NA 
NA 

NA 
7.7E-07 
2.3E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E-09 

1.OE- 10 

I 
1 ILCR Summation i 7.7E-07 



a 

B 
IRs  
CF 
EF 
@Do 
EDc 
BW 
ATc 
ATn 
CS 

E 

Table C.111-357 
Summary of Intake Quantitation (chemicals) Alternative 6 

Solid Waste LaodfiII with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Incidental Ingestion of Soil 

Ingestion ratc of soil (RAGS 1989) 
Conversion factor 

Exposure duration for non-carcinogcm 
Exposure duration for carcinogens 
Body wcight 
Average time for carcinogens (lifetimc) 
Average time for non-carcino.yns (ED0 x365) 
Concatration of chcmicmls in roil 

Exposure frcqucncy 

CS X EF X ED X C F  X IR 
BW X A T  

CLemkrl Comccntraliooa 

Compound Concatration Units 

antimony 1.3@+00 mdlrg 
arsenic N A  mdlrg 
hcryllium N A  m%lrg 
uranium- total N A  mdlg  
bcnzo(a)pyrcoc IS@-03 mdlrg 
carbazole 6.4E-03 mdlrg 
aroclor- 1254 NA mdlrg 
arodor-1260 N A  m%lrs 
dicldrin N A  mdLB 

N A  N A  mdlrg 
N A  N A  mdlrB 
NA N A  mdlrs 

N A  N A  m a g  
NA - N A  m%Lg 
N A  N A  mol3  

NA N A  mg/kB 

180 myday 

350 daysbar 
I . O @ - 0 6  kg/mg 

70 Year 
70 Year 
70 kE 

25550 days 
25550 days 

(see ublc hclow) 

Compound Concentration Units 

NA NA mdLs 
N A  NA m 0 . 3  
N A  NA mdLg 
N A  NA m%Lg 
N A  ' NA mdkg 
NA NA mdlrs 
NA NA mdLs 
NA NA mdlrs 
N A  NA m.Yh 
NA NA m o s  
NA NA mslllg 
NA NA m 6 h  
NA NA m d l g  
N A  NA m 0 . 5  
N A  NA mr/lrs 

Rrfcrcnces 



.? 

'_ . . .. 
* _  . ., . -. .. - .... 
. .  

Compound 
antimmy 
arsenic 
beryllum 

~ -__ _ _ ~  
Table C.111-357 (continued) 

(mghg-day) (mglkg-day)-' I ( unit less) 
3.3E-06 NA NA 

NA 1.8E+00 
NA 4.3E+00 

Summary of Risk Charactekation (ehxnicals) . 
Solid Waste Landfill with Federal Ownership: On-Property RME Resident Farmer (AdulI) 

uranium - total 
beryllum 
iranium- total 
benzo(a)pyrene 
:arbazole 
iroclor - 1254 
aroclor- 1260 
iieldrin 

NA 

]€IO Summa 

[mghg-day) 
4.OE-04 
3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

DO = 

Via 11 

I (unitless 

NA 
NA 
NA 

8.2E-02 

NA 
NA 
NA 
NA 

NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N A  

8.2E-0: 

2 Calculation 
RfD I HQ 

dental Ingestion of Soil , 

ILCR Calculation 
I- 1 CDI I CSF 

benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

7.3E+00 

7.7E+00 
7.7E+00 
1.6E+01 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA . 

NA 
NA 
NA 

2.7E-08 
3.2E- 10 

NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA t 

2.7E-08 
I U I  

I ILCR Summation = 
I 
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Table C.111-358 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Laodfill with Federal Ownership: On- Property RME Resident Farmer (Adult) 
Via Incidental Ingestion of Soil 

[otake Equation 

1% 
EF 
EDn 
FI 
cs 

CS X EFX EDn XFI X IR - - 

Ingestion rate of soil (RAGS. 1989) 
Exposure frequency 
Exposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

(%37+fd 
Np237+ Id 
b 3 8  
R%26+8d 
R%28+ Id 

Sr90+ld 

n228+7d 

Rn222+4d 

Tc99 

%?30 

NA 
4,308-05 
2OOE-04, 

NA 
NA 
NA 
NA 
NA 
NA 

7.70E - 04 

pci/mg 
pCi/mg 
pc img  
pCihng 
P c h g  

. pc img  
pc img  
pCimg 
P c h g  
P c h g  

n232+ 1od 
u234 
'?35+ld 
'238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.OOE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

180 mg/day 
350 dayslyear 
70 Year 
1 (unitless) 

pCi/mg 
pCi/mg 
pCimg 
pCi/rng 
pCimg 
pCimg 
pCimg 
pCimg 
pCi/mg 
P C h g  

CDI CSF ILCR 
Cadionuclides (pCi) tpCi)-' (unitless) 

(%37+1d 
NP 
P G + I d  
R%26+8d 
R%28+ld 

sr90+ Id 

%228+7d 

R"222+4d 

rc99 

n230 
n?32+ 1od 
4 3 4  
'235+1d 
'238+2d 

NA 
NA 
NA 
NA 

NA 
1.9OE+O2 
8.82E+O2 

NA 
NA 
NA 
NA 
NA 
NA 
3.4OE+O3 

' NA 
3.53E+O2 

NA 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA NA 

28OE-11 
220E- 10 
220E- 10 
7.80E- 10 
1.OOE-10 
1.70E- 12 
3.60E - 11 
130E- 12 
5.50E - 11 
1 3 E -  11 
1.70E- 10 
1.60E- 11 
1.6OE-11 
2OOE- 11 

NA 
NA 
NA 
NA 

NA 
4.17E-08 
1.94E - 07 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

4.41E-08 

5.64E-09 

NA 
NA 

NA 
NA 

I ILCR Summation - 2866 - 07 j - 

~~ 

C-111-572 



Table C.111-359 . 
Slimmary of Intake Quaatitation (chemicals) Alternative 6 

Solid Waste Landfill with Federal Ownership: &-Property RME Resident Farmer (Adult) 
Via Dermal Contact with Soil 

= CS X E F X  ED XCF X ABS XAF X SA 
BW X AT 

SA 
AF 
ABS 
CF 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Surface area of exposed skin (50th percentile, hands only) 
Soil to skin adhcrclrc factor (RAGS 1989) 
chemicals specific absorbtion factor (see table helow) , 
Convcrsion factor 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcioogcns (ED0 ~ 3 6 5 )  
Concentration of chemicals in soil 

Compound ABS Conccntrati Units 

antimony 

beryllium 
uranium-total 
benzo(a)pyrcoc 
carbazole 
ardor-1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA ' 

NA 
NA 
NA 

. arsenic 

____ References 

I.OOE-02 1.33@+00 
1 .WE -03 NA 
1.a0e - 02 NA 
1.00E -02 NA 
3.OOE -01 I.SOE -03 
3.00E-01 6.40E-03 
6.00E-02 NA 
6.00E-02 NA 
3.00E-01 NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

5750 cm21da 
1 mgfcm I 

CSV 

1E-06 kgfmg 
350 daysbar  
70 Ycar 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentrati Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

i :  
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Table C.111-359 (continued) 

Summary of Risk Charactcrizatioo (chemicals) 
Solid Waste Landfill with Federal Ownership: On-Property RMI? Resident Farmer (Adult) 

.. - 
I HQ Calculation 
I CDI I RfD 1 HQ 

lntimony 
lrsenic 
aryilium 
iranium-total 
anzo(a)pyzene 
arbazole 
Iroclor- 1254 
iroclor- 1260 
lieldrin 

:ompound I (mdkg-day) I (m&-day) I (unilless] 
1 1.OSE-06 6.00E-05 1.75E-02 

--7 I HQ Summalion = 1.75E-02 

285E-04 
S.OOE-a3 
1.50E -04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E-05 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

NA 
NA 
NA 
NA 

NA 

NA , 

Vi 

4E-08 
1E-07 

Dermal Contact with Soil - 
ILCR Calculation 

I CDI I CSF I ILCR 

rsenic 
aryilium 
iranium-total 
anzo(a)pyrene 
arbazole 
roclor- 1254 
roclor - I260 
lieldrin 

:ompound 
ntimonv I1.OSE-06 

I (mp/kR-day)l ( m a n - d a y ) - '  I (unitless) 

-- I 
[ILCR Snmmation = 3.36E-09 

NA 
190E+00 
430E+00 

NA 
NA 
2.228 -02 
1 .a€ + 01 
1.03E+01 
1.78E+OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
3.36E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



____ __________ 
Table C.111-360 

Summary of Intake Quaotitatiw (chemicals) Alternative 6 
Solid Waste Landfill with Federal Ownership: On-Property RME Resident Farmer (Adult) 

Via Drinking Water Ingestion 

IR 
EF 
EDn 
EDc 
BW 
ATc 

' ATn 
cs 

Ingestion rate of groundwater (RAGS 1989) 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (liletime) 
Average time for non-carcinogens (EDn x365) 
Concentration of cbcmicalr in groundwater 

Exposure frequency 

CS X EF X ED X IR 
BW X A T  

CLcoical Comccmtnlionr 

Compound Concentration Llnits 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrenc 
carbazole 
a r d o r -  1251 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

Relercnces 

NA 
N A  
NA 

8.OOE -05 
NA 
N A  
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 Uday 

70 Year 
70 Year 
70 kg 

25550 days ' 

25550 days 

350 dayslycar 

Compound Concentration Units 

N A  N A  m.4 
N A  NA mgn 
N A  N A  m.4 
N A  N A  m.4  
N A  N A  m . 4  
N A  N A  mgn 
N A  NA mgn 
N A  NA m . 4  
N A  NA m . 4  
N A  NA m.4  
N A  NA m%l 
N A  NA m.4  
N A  NA m.4  
N A  NA m d l  
N A  N A  m . 4  

i :  



Table C.111-360 (continucd) 

HQCalculation ___ 
I CDI I RfD I HQ 

intimony 
irsenic 
beryllium 
uranium-total 
be No (a )pyrene 
:arbazole 
iroclor- 1251 
iroclor- I260 
iieldrin 

Zompound I (rnpjkg-day) I (mpjkR-day) I (unitless’ 
4.00E - 04 NA 
3.00E-04 
S.00E-03 
3.00E-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA .’ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OOE-05 

NA 
NA 

731E-01 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA . 

I HQ Sommatioo = - . 73iE-M 

kmpound 
intimonv NA 

I (mg/kR-day)l (mpjkR-day)-’ 1 ( unitlessj 

irsenic 
xryllium 
iranium-total 
,enzo(a)pyrene 
:arbazole 
iroclor- 1251 
iroclor- 1260 
iieldrin 

9E - 
1.7SE+00 
430E+00 

730E+OO 
2.00E-02 
7.70E+00 
7.70E+00 
160E+01 

-06 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

P 

I 1 ILCR Summation = N A  
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Table CIII-361 
Summary of Intake and Risk Quaotitation (radionuclides) Alternative 6 

Solid Waste Landfill with Federal Owoership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Drinking Water 

B 

Iotatc Equatioo 

IR 
EF 
EDn 
FI 
cw 

CWX EFX EDn X FI X IR - - 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

O137+ Id 
NP237+ld 
pu238 

Rnp2+4d 

Tc99 

%30 

R%26+8d 
Ra228+ id 

%O+ Id 

m228+ 7d 

NA pCiA 
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p c ' i  
NA pCiA 
NA . p C i  , 
NA p C i  
NA p C i  

%E+ lod 
"234 

uzu)+td 
"PS+ ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.48-02 
1.2E- 03 
2.68-02 

NA 
NA 
NA 
NA 
NA 
NA 

2 Vday 

70 Year 
350 dayslyear 

1 (Unitless) 
(see table below) 

p C i  
p C i  
p c i  
p C i  

P.Cfl 
p C i  
p C i  
p C i  
p C i  

pCiA ' 

CDI csq ILCR 
Radioouclidcs (pCi) (pCi)- ( uni tless) 
I 
O137+ ld 
NP237+ Id 

R%26+8d 
P h  

%.22+4d 

Tcw 

-F?m 
%32+ 1od 
u234 

U m + z i  

R%+ld 

"90+ Id 

n228+7d 

%S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E+03 
5.9E+Ol 
1.3E+03 

NA 
NA 

NA 
NA 
NA 

NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.9E-08 
9.4E- 10 
2.5E-08 

NA 
NA 
NA 
NA 
NA 
NA 

I 
4.58-08 - I ILCR Summatioo - 

. . .- 
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Table C.111-362 
Summary of Make  Quantitation (chemicals) Alternative 6 

Solid Waste Landfill with Federal Ownership: On-Property RHE Resident Farmer (Adult) 
Via Dermal Contad while Bathing 

D A  
EF 
ED0 
EDc 

ATc 
ATn 
SA 

: nw 

- 

Dermal absorbed dose 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body wcigbt 
Average lime for carcinogens (lifelime) 
Average time for non-carcinogens (ED0 x 365) 
Skin surfacc area available for wntacl 

Exposure frequency 

DA X E F X  ED XSA 
BW X A T  

C L c p i a l  Comccnlntiou 

Compound D A  Units 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyreoc 
carbazole 
arodor-1254 
arodor-1260 
dieldrin 

N A  
N A  
NA 
NA 
NA 
NA 

* NA . 

N A  mdcm2-day 
N A  mg/cm2-day 
N A  mdcm2-day 

2.M)E-11 mdcm2-day 
N A  mdcm2-day 
NA mdcm2-day 
N A  mglcm2-day 
NA mdcm2-day 
N A  mdcm2-day 
N A  mglcm2-day 
N A  mg/cm2-day 
NA mglcm2-day 
N A  mglcm2-day 
NA mgJcm2-day 

’ NA mdcm2-day 
NA mdcm2-day 

.csv mglcm2-day 
350 dayshat 
70 Year 
70 Year 
70 kg  

25550 days 
25550 days 
23000 cm2 

D A  Units Compound 

N A  NA mglfm2-day 
NA NA mgjcm’-day 
N A  NA mgtcm2-day 
N A  NA mglcm2-day 
N A  NA mdcm2-day 
N A  NA mglcm2-day 
N A  NA mdcm2-day 
N A  NA mglcm2-day 
NA NA mglcm’-day 
N A  NA mdcm2-day 
N A  NA mgIcm2-day 
N A  NA mglcm2-day 
N A  NA mglcm2-day 
N A  NA mdcm2-day 
N A  NA mycm2-day 

0 
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Table C.111-362 (continued\ 
_ __- 

:ompound 
intimony 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: On-Properly RME Resident Farmer (Adult) 

rmal Contact while Bathing ~ _ _ _ _  
ILCR Calculation 

CDI CSF I LCR 
(mdkg-day) (mgkg-day)-' ( unitless 1 
NA NA NA 

Via 1 

arbazole 
lroclor-1254 
roclor-1260 
lieldrin 4.50E-05 NA 

I ____ . I HQ Sommation = 4.20E -05 

irsenic 
)erylliurn 
iranium-total 
)enzo(a)pyrene 
:a rbazole 
iroclor- 1254 
iroclor-1260 
lieldrin 

OE 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

1 90E + 00 
430E+00 

-09 NA 
NA 
2.228-02 
I.CBE+Ot 
1.03E+01 
1.78E+01 
NA 
NA 
NA 
NA 

- NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

I 
NA I ILCR Summation = 



--- .- __ 

Table C.111-363 
Summary of Intake Quadtation (chemicals) Alternolive 6 

Solid Waste L.ndfiII with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Inhalation of Particulates 

IR 
EF 
EDn 
EDC 
6 W  
ATc 
ATn 
cs 

CS X E F X  EDX IR 
BW X A T  

Inhalation raw of gases (RAGS 1989) 
Exposure frequency 
Exposure duration for nom-carcinogem 
Exposure duration for carcinogens 
Body weight, 
Average time for carcinogens (hfetime) 
Avcragc time for non-carcinogens (EDn x 365) 
Concentration of chemicals io soil 

Hefcrcnceg 

Compound Conccntra lion Units 

antimony 
arsenic 
beryllium 
uranium -total 
benzo(a)pyrcnc 
carbazole 
arodor- 1254 
arodor- 1260 
dieldrin 

N A  
N A  
NA 
NA 
NA ’ 

NA 
NA 

3.5E-08 

NA 
N A  

4.6E- 11 
2.OE-10 

NA 
N A  
NA 
NA 
N A  
N A  
NA 
NA 
NA 
NA 

N A  . 

20 m’tday 
350 dayshar 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

(see table below) 

Compound Concentration llnits 

N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
NA 
N A  
NA 
N A  
N A  

N A  
NA 
N A  
N A  
NA 
N A  
N A  
NA 
N A  
NA 
NA 
N A  
NA 
NA 
N A  



Table C.111-363 (continued) 
Summary of Risk Charactekation (e6emicals) 

Solid Waste Landfill with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Inbalation of Particulates 

Compound 
antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
aroclor - 1254 
aroclor- 1260 
dieldrin 

1 H u i r d  Quotient Sum = NA 

I ILCR Calculation 
I CDI I CSF I ILCR 

7.7E-11 I ILCR Summation = 

2ompound 
inlimony 
irsenic 
beryllium 
uranium-total 
xnzo(a)pyrene 
:arbazole 
iroclor- 1251 
iroclor-1260 
lieldrin 16E+01 NA 
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Table CIII-364 
Summary of Intake and Risk Quatitation (radionuclides) Alternative 6 

Solid Waste Landfill with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Inhalation of Gases and Particulates 

atatc Equation 

IR 
EF 
EDn 
ca 

Ca X EF X EDn X 1R - - 

inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

a 137+ Id 
NPP7+ld 

Ra?26+8d 
R%28+ld 

Sr90+ld 

p%l8 

R%2+4d 

Tcw 

h 
%+7d 

. NA 
1.3E-06 
6.28-06 

NA 
' NA 

NA 
NA 
NA 
NA 

2.4E-05 

pCim3 
pCim3 
pCim3 
pci/m3 
pCim3 
pCim3 
p C m '  
pCim3 
pCim3 
pCim3 

-%32+ 1od 
u?34 

%8+2d 
U?35+ld 

NA 
NA 

. NA 
NA 
NA 
NA 

NA 
2.58-06 

NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 

20 m3/day 
350 dayslyear 
70 Year 

(see table below) 

pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pcj/m3 
pCim3 

CDI CSF ILCR 
Radionuclides (pCi) (pci1-l (unitless) 

Id 
NP?37+Id 
pu238 

R%+4d 

Tcw 

-%PI 

u234 

"zul+td 

R%26+8d 
R%28+ld 

Sr90+ld 

%+ 7d 

%32+ 1M 

id 

NA 
NA 
NA 
NA 
NA 
NA . 

NA 
6.5E-01 
3.OE+00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E+01 

1.2E+00 

1.9E-11 
2.98-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.88-08 
2.9E-08 
l.lE-07 
2.6E-08 
2JE-08 
2.48-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA . 
1.9E- 08 
1.2E-07 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.48-07 

3.1E-08 

I ILCR Summation = 5.OE-07 

C-111-582 



Table C.111-365 
Summary of Intake Quantitalion (chemicals) Allernalive 6 

Solid Waste Landfill with Federal Ownership: On-Properly RME Resident Farmer (Adult) 
Via Ingestion of Meat Produds 

__ Intake Panatiom 

IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
,CS 

CS X EF X ED X FI X IR 
B W X A T  

logcstion ratc 01 mcat 
Fraction iogcstcd from wntaminatcd source 
Exposurc frcqucocy 
Exposurc duration lor oon-carcinogens 
Exposurc duration lor carcinogcnr 
Body weight 
Avcragc Iimc tor carcinogcor (lifetime) 
Avcrap time lor non-carcinogcor (@Do x 365) 
Concentration of chemicals io mcat 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
be m(a)pyrcnc 
car ba zolc 
aroclor- 1254 
arodor- 1260 
dieldrin 

NA 

NA 
NA 
NA 
NA 
NA 

NP 

References 

2.78-03 
NA 
NA 

8.OE-07 
5.IE-05 
9.78-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.101 kg/day 
0.75 (Uoitlcss) 
350 daysbar  
70 Year 
70 Year 
70 kg 

25550 dayi 
25550 days 

Com pound Coocentration Units 

NA NA m a g  
NA NA mg/Lg 
NA NA mdlrs 
NA NA mdL.3 
NA NA mdkR 
NA NA m& 
NA NA m%Lg 
NA NA m%Lg 
NA NA m%Lg 
NA NA mdLs 
NA NA m%Lg 
NA ' NA m%Lg 
NA NA m%Lg 
NA NA m i v h  
NA NA m%Lg 



-- ___------ 
Table C.111-365 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Waste Landfill with Federal Ownership: On-Property RME? Resident Farmer (Adult) 

Via Ingestion of Meat Products 

h n p o u n d  
intimony 

3mpound 
intimony 
irsenic 
xryllium 
iraniuni - total 
xnzo(a)pyrene 
:arbazole 
iroclor- 12-54 
iroclor- 1260 
lieldrin 

ILCR Calculation 
CDI CSF I LCR 

( m a g - d a y )  (rnap,-day)-' (unitless 
2%-06 NA NA 

I I HQ Summation = 6.98-03 

irsenic 
Peryilium 
rranium - total 
xnzo(a)pyrene 
:arbmole 
iroclor-12-54 
iroclor-1260 
lieldrin 

18E+00 
43E+00 

NA 
73E+00 

7.7E+00 
7.7E+00 

2.OE - 02 

IhE+OI 
NA 
HA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

3.9E-0 
2.OE- 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
[ILCR Summation = 3.9E-a 
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Table C.111-366 
Summary of Intake and Risk Quaotitatioo (radionuclides) Alternative 6 

Solid Waste Landfill with Federal Owoership: 00-Property RME Resideot Farmer (Adult) 
Via Ingestion of Meat Products 

ntate Quation - - Cf X EFX EDn X FI X 1R 

IR Ingestion rate of meat 
FI 
EF Exposure frequency 
EDn Exposure duration 
Cf 

Fraction ingested from contaminated source 

Concentration of radionuclides in meat 

%37+ Id 
Np237+ Id 

R%26+0d 
R%+ld 

pu238 

. R n m + u  

Tc99 

%30 

SfW+ld . 

%ZS+7d 

NA p C i g  
2.48-03 p C i g  
5.2E-05 p C i g  

NA p C i g  
NA p C i g  

ERR p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

2.58-03 p C i g  

%32+ 10d 
u234 

u218+2d 
u235 + Id 

NA 

NA 
NA 
NA 
NA 

. NA 

NA 
1.5E-02 
1.2E-05 
2.68-04 

NA 
NA 
NA 
NA 
NA 
NA 

0.101 kg/day 
0.75 (Unitless) 
350 daystyear 
70 Year 

CDI CSF ILCR 

cs137+ Id 
NP237+ Id 

R%.26+8d 
P% 

R n m + 4 d  

Tc99 

- 4 3 0  \ 

%2+ rod 
u234 

uw)+2d 

R%+ld 

"90+ Id 

Th228+ 7d 

ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.4E+00 
9.7E-02 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.7E+00 

2.8E+01 
2.2E-02 
4.8E-01 

NA 
NA 
NA 
NA 
NA 
NA 

tadioauclides (pCi) (pci1-l (unitless) 

1.5E-09 - ~ILCR Summation - 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
9.7E- 10 
2.1E-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.1E-11 

4.5E- 10 
3.6E- 13 
9.7E- 12 

NA 
NA 
NA 
NA 
NA 
NA 

C-111-585 
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Table C.111-367 
Summary of locate Qumlilalioo (chemicals) Allernalive 6 

Solid W a c  Landfill with Federal Ownership: On-Properly RME Resided Farmer (Adult) 
Via Ingestion of Dairy Products 

-_ Inlakc Famatiom , =  CS X E F X  ED X FI X IR 
BW X AT 

IR 
FI 
EF 
EDn 
EDc 
BW 
ATE 
ATn 
CS 

Ingestion rate of dairy products 
Fraction inieslcd from contaminated source 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average lime for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in animal products 

Exposure frequency 

He fc re nces 

Compound Concentration b i t s  

antimony 
arsenic 
beryllium 
uranium- total 
benzo(a)pyrcoc 
ca rba zotc 
Proctor- 1255 
aroclor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

! '  

2.7B-04 
NA 
NA 

4.7E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.4 Uday 
0.75 (Clnicless) 
350 daysMar 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



__________ __  __ 
Table C.111-367 (continued) 

- 

kinpound 
intimony 

Summary of Risk Charactehzation (chemicals) 
Solid Waste Landfill with Federal Ownership: On-Properly RME Resident Farmer (Adult) 

Via Ingestion of Dairy Products 

HQ Calculation - 
CDI RfD HQ 

(mp/kg-day) (mdkg-day) (unitless) 
l.lE-06 4.OE-04 2.7E-03 

irsenic 
xrytlium 

mzo(a)pyrene. 
arbazole 
iroclor- 1254 
iroclor-1260 
lieldrin 

rranium - total 9E-06 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6SE-04 

NA . 

I HQ Summation = 3.48-03 

. 

-- I ILCR Calculation 
I CDI I CSF I ILCR 

:ompound I (mplkg-day)l (mp&,-day)-' I ( unitless] 
intimony 1 l .lE-06 NA 'NA 
irsenic 
berytlium 
uranium- told 
benzo(aJpyrene 
:arbazole 
rroclor-1254 
iroclor-1260 
iieldrin 

1SE+00 
43E+00 

73E+00 

7.7E+00 
7.7E+00 
lhE+Ot 

NA 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Ne 

I 

NA I ILCR Snmmation = 



FEMP-OU02-6 FINAL 
March 1, 1995 .. , . 

Table CIII-368 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 6 

Via lngestioo of Dairy Products 

I 
! 
I Solid Waste Landfdl witb Federal Ownership: On-Property RME Resident Farmer (Adult) 
I 

intake Euuation 

IR 
FI 
EF 
EDn 
CP 

I 

CpX EF X EDnX Fl X IR - - 

Ingestion rate of dairy producu 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

%37+ Id 
Np237+ Id 

R%b+Od 
R%+ Id 

"90+ Id 

%28+ 7d 

P U T S  

Rnz22+4d 

Tc99 

%30 

NA 
7.9E-OS 

NA 
NA 
NA . 

ERR 
2.4E+00 

NA 
NA 

3JE-04 

%32+ 1od 
u234 

u238+2d 
'PS+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.4E-02 
3.6E-04 
23E-02 

NA 
NA 
NA 
NA 
NA 
NA 

0.4 Vday 
0.7s (Uniiless) 
350 dayslycar 
70 Year 

ILCR 
(anitless) 

CDI 
ladionuclides f pCi) (PCI 

O137+ Id 
NP237+ Id 
hL, 
R%+,d 

Rn222+4d 

=c!39 

%30 
n232+ 1od 
urn 
%%+2d 

R%?8+ ld 

Sr90+ Id 

%2E+ 7d 

u23S + Id . 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA NA 
NA 

NA 
NA 

NA 

5.8E-01 

1.8E+04 

26E+00 

1.8E+02 
2.6E+00 
1.7E+O2 

NA 
NA 
NA 
NA 
NA 
NA . 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
13E- 12 
5JE- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

13E- 10 

6.4E-07 

3.4E- 11 

2.88-09 
42&-11 
338-09 

NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Snmmatioa i 6.48-07 

C-III-588 
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Table C.111-369 

Summary of M a k e  Qumtilatim (chemicals) Allemalive 6 
Solid Wurtt Landfill with Federal (hership: On-Properly R M E  Resident Farmer (Adult) 

Via Ingestion of Vegclables m d  FN~IS 

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

P CS X EF X ED X FI X I R  
BW X A T  

Ingestion nte 01 fruits or vcgctal;lcs 
Fnclion ingcstcd from contaminated source 
Exposure frequency 
Exposure d u n t b n  for non-carcinogek 
Exposure duration for carcinogens 

Avenge time for carcinogens (lifetime) 
Avenge time for non-carcinogens (@Do x 365) 
Concentration of chemicals in vcgclables 

Body Weight 

C k i i u l  Comamtntbu  

Compound Conr+ntration Units 

antimony 
EIlScniC 
beryllium 
uranium-total 

carbazole 
arodor-12S4 
arodor-1260 
dicldrb 

N A  
NA 
N A  
N A  
NA 
NA 
NA 

anro(s)pyre= 

0.122 kdday 
I (I1niUcsr) 

350 dayr/ycar 
70 Year 
70 Year 
70 kg 

ZSSSO days 
ZSSSO days 

Concentration Units _______ Compound 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  ' 
N A  

References ' 

I 
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Table C.111-369 (continued) 

Summary of Risk Characterization (chemicals) 
Solid Warte Landfill with Federal Ownership: On-Property R M E  Resident Farmer (Adult) 

Via Ingestion of Vegclables and Fruits 

bmpound 
ntimony 
rsenic 
eryllium 
ranium - told 
emo(a)pyreae 
arbazole 
roclor - lZS4 
roclor-1260 
,ieldrin 

- 

' 

_- -- 
I HQ Calculation 
I CDI 

ILCR Calculation 
CDI I _wb-+l m R - d a y ) - '  unitless 

YA 
YA 

6.7E-OS NA NA 

6.SE-07 
2JE-08 
3.9E-06 

YA 
YA 
YA 

I LHQ Summatiom = 1.7E-0 

- . _. . -- . - 
S!EEun!! . 
ntimony 
rrenic 
eryllium 
nnium-total 
enzo(a )pyreW 
1 rbazole 
roclor - 1254 
roclor - 1260 
ieldrin 

18E+00 
4 3 E + 0 0  

73E+OO 
2.OE-02 
7.7E+# 

lbE+OI 

NA 

7.7E+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2.1 E -07 
7.7E-a) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 

I 
ILCR ~ u m m a t i o a  = 2.9E-0 
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Table CIII-370 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

state Equation 

1R 
FI 
EF 
EDn 
cv 

CvX EFX EDn X FI X IR - - 

Ingestion rate of fruils or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

0.122 kg/day 
1 (Unitless) 

350 dayshear 
70 Year 

NA 
4.3E-01 
9.6E-02 

NA 
NA 

ERR 
NA 
NA 
NA 

6.8E-01 

n232+ IM 
u234 

u1J8+2d 
Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.OE-01 
5.9E-03 
1.3E-01 

NA 
NA 
NA 
NA 
NA 
NA 

CDI CSF ILCR 
Radionuclides (vCi) (pCi)-' (unitless) 

1 

I 

[ ILCR Summation = 4.28-07 

CS137+ld 
NP237+ld 
pu, 

R"t22+4d 

TC, 

%a 
-%z+ IIH 
u234 

u?38+2d 

R%+8d 
R%+ld 

SrW+ id 

m228+ 7d 

'PS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.3E+03 
2.98+02 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.08+03 

2.48+03 
1.8E+01 
3.88+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E-10 , 

2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
13E- 12 
55E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.8E-07 
6.38-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.7E-08 

3.88-08 
2.8E- 10 
7.68-09 

NA 
NA 
NA 
NA 
NA. 
NA 

.C-III-59 1 
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? Table C.111-371 
Summary o f h t a k e  and Risk Quantitatioo (radionuclides) Alternative 6 

Solid Waste Landfdl with Federal Ownership: On-Property RIKE Resident Farmer (Adult) 
Via External Radiation 

3osc Eauivalenn Eauai = (DR X EF X EDn X ETi X (1 -SHi)] +[DR X EF X EDn X ET., X (1 -SHo)] 

EF 
ED Exposure duration 
mi 
ET0 
SH, 
SHO 
DR 

Fraction of year spent exposured 

Fraction of day spent indoors 
Fraction of day spent outdoors 
Shield factor indoors 
Shield factor outdoors 
Radionuclide specific dose concentrations 

NA pcig 

NA pcig 
NA P W  
NA P W  
NA P W  
NA PCiB 

4.30E-02 p C i g  
2.00E-01 pCig 

NA - pO/g 
7.70E-01 pcig 

%2+ Iod 
u?34 
uzul+td 
uBS+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.00E 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.96 (unitless) 

0.76 (unitless) 
0.24 (unitless) 

NA (unitless) 

70 Year 

03 (unitless) 

(see table below) 

CDI CSF ILCR 
Radionuclides (year p c i i n )  (dpci  - year)" (unitless) 

%37+ Id 
N&37+ Id 

R%2b+8d 
R%+Id 

"90+ Id 

P U B 8  

R"P2+4d 

Tc9!Y 

fhm 
fhbt32+ IM 
u, 
u23i3+2d 

fh2211+7d 

U23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.8E+00 
8.3E+00 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA ~ 

NA 
NA 
NA 

3.2E+01 

33E+00 

2.OE-06 
4.38-07 
2.8E- 11 
6.OE-06 
2.98-06 
5.9E-06 

6.OE- 13 
5.6E-06 
5.4E- 11 
8JE-06 
3.OE- 11 
2.48-07 
5.lE-08 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.7E-07 
23E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.E-09 

1.OE- 10 

I ILCR Summation a 7.7E-07 

x 



IRs 
CF 
EF 
EDn 

. EDc 
BW 
ATe 
ATn 
CS 

Table C.111-372 
Summary of M a t e  Quanlitatioco (chemicals) Alternalivc 6 

Solid Waste Landfill wilb Private Ownership: Off-Property Farmer ( G i l d )  
Via Incidcolal higestioo of S o i l  

lngrlion rate of soil (RAGS 1989) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinoBeem 
Exposure duration for carcinopns 

AVC~PBC time for arc ino~enr  (lifetime) 
Averag time for non-carcinopIr (EDn x 36.5) 
Concentration of chemicals in soil 

Body wciBht 

CS X EF X ED XCF X IR 
BW X AT 

CkrL.1  Comcemtntiom 

Compound ’ Concentration Uni& 

antimony 
a irenic 
beryllium 
uranium-total 
benzo(a)pyrclw 
carbazole 
a r d o r -  12S4 
arodor-1260 
dieldrin 

NA 
NA 
N A  
N A  
N A  
N A  
N A  

References 

200 mdday 

350 d a y s t p i  
1.OE-06 kdms 

6 Year 
6 Year 

2SSSO days 
2190 days 

(see (able below) 

Is ke 

Compound Concentration UniL 

NA 
NA 
NA 
NA 
NA . 

‘ NA 
N A  
N A  
N A  
N A  
NA 
N A  
N A  
NA 
NA 



-- -___-__-- -_ . -_ - 
Table C.111-372 (continued) 

Summary o f  Risk Characterization (cbemicalr) 
Solid Waatc Landfill with Private Ownership: Off-Property Farmer (Child) 

dental Ingestion or Soil 
ILCR Calculation 

~ __ - f C D I I  CSF I ILCR 
kmpamd I (m&-day) I (mfik-day) I (unitless 
lntimcny I 1.7E-OS 4.OE-04 4.3E-01 
irsenic 
,eryllum 
iranium - total 
,enzo(a)Wrene 
:arbazole 
iroclor- 1254 
iroclor- 1260 
lieldrin 

9E-08 
2E-08 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA . 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

NA . 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I 
I 110 Summation = 4.3E-0; 

lmgkp,-day)l (m@g-day)-' I (unitless] t l.5E-06 NA NA 
- c o m e  
antimmy 
arsenic 
beryllhm 
uranium-toul 
benzo(a)pyrene 
carbazole 
aroclor- lLq4 
aroclor-1260 
dieldrin 

1.8E+00 
4.3E+00 

7.3E+00 

7.7E+00 
7.7E+00 
1.6E+OI 

NA 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summitioo = I.2E-(K 

NA 
NA 

NA 
1.2E-08 
I.4E- la 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA '  
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Table C.111-373 
Summary o f  Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Incidental Ingestion of Soil 

CSX EFX EDn X FI X IR - ntake Equation - 

IRS 
EF Exposure frequency 
EDtl Exposure Duration 
FI Fractional Intake 
cs 

Ingestion rate of soil (RAGS. 1989) 

Concentration of radionuclides in soil 

CS137+ld 
NP237+ld 

R%26+8d 
Ra?28+ld 
%222 + 4d 
"90+ Id 

n228+7d 

h 2 3 8  

TC99 

n230 

NA 
4 3 E  - 05 
2OE-04 

NA 
NA 
NA 
NA 
NA 
NA 

7.7OE-04 

pCi/mg 
pCi/mg 
pCihng 
pCi/mg 

pCi/mg 

pCi/mg 

PCih3.  

pcimg 

P c h g  
P C k 3  

m232+ 1od 
u234 
'23S+ld 
U238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.00E-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

200 rng/day 
350 daysbear 

6 Year 
1 (unitless) 

pCihng 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCihng 
pCi/mg 
pcimg 
P c d g  

CDI CSF ILCR 
Radionuclides (pCi) (pCi)-' (unitless) 

O137+ld  
NP237+ld 

Ra?26+8d 
Ra?28+ld 

"90+ld 

h 2 3 8  

%22+4d 

Tc99 

m230 
'Ih232+ 1w 

U238+2d 

n228+7d 

'234 
'235+Id 

NA 
NA 
NA 

' NA 
NA 
NA 

NA 
1.81E+01 
8.40E+01 

NA 
NA 
NA 
NA 
NA 
NA 
3.23E+O2 

NA 
3,%E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

28OE-11 
220E- 10 
220E- 10 
7.80E- 10 
1.00E-10 
1.7OE-12 
3.6OE-11 
1,WE- 12 
550E - 11 
1-30E-11 
1.70E- 10 
1.6OE- 11 
1.6OE- 11 
200E-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.97E-09 
1.85E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 

4.2OE-09 

538E - 10 

I I 

272E-08 - LILCR Summation - 1 

C-III-595 



SA 
A F  
ABS 
C F  
EF 
EDn 
EDc 
BW 

. ATc, 
ATn 
cs 

Table C.111-374 
Summary of Intake Q u m l i t r t i o o  (chemicalr) Alternrtivc 6 

Solid Waste h d f i l l  with Private Olwnerrbip: Off-Property Farmer (Child) 
Via Dermal C o o t a c t  with Soil 

. 

= a X EF X ED X C F  X ABS X A F  X a  
BW X A T  

Surface area of exposed skin (501h pcrcentilc hands only) 
Soil lo skin adherctw Iaclor (RAGS 1989) 
chemicals spccilii absorblion factor (see bMc below) 
Conversion factor 

Exposure duration for non-carcinoyns 
Exposure duration lor urcinogns 
Body weigbl 
A v ~ r a p  time for csrcinoyns (lifetime) 
Avcral(e lime lor non-urcinol(ens (Eon x36S) 
Concentration of chemicals in soil 

Exposure Lrequency 

C k i h l  Co.oe.1nUo.s 

Compound ABS Conscntnti Units 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrclu 
arbazde 
a r d o r - I z 4  
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  

N A  . 

-- Relerenccs 

1.00E -02 
I .aoE-03 
1.008-02 
I.WE -02 
3.00E-01 
3.00E-01 
6.00E-02 
6.00E-02 
3.008-01 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

1.33@+00 
N A  
N A  
N A  

1.50E-03 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

6 . 4 0 ~  -03 

ZOO0 cm21da 
I mdcm 1 

a v  

350 daysl)cai 
6 Year 
6 Year 

2SS50 days 
ZIW days 

I @ - 0 6  kdm8 

1s k& 

Compound Concentnti Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Vi 
. I  

~ 

HQ Calculalion 
I I CDI 1 RID---Q- 
Compound I (mdl;R-day) I (mglkg-day) 1 (unitless 
antimony I1.70E-06 6.00E-OS 283E-02 

- .. -_ _ _  . . _____ - -- _______. 
Table C.111-374 (continued) 

Summary of Risk Chatactcrization (chemicals) 
Solid Waste Landfill witb Privrtc Ownership: Off-Propcrty Farmer (Child) 

Dermal Contact witb Soil 

antimony 1.46E-07 
larsenic * b 
beryllium 
uranium - told 
benzo(a)pyreoe 
carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 

28SE - 04 
S.OOE-03 
I..WE-O4 

NA - 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E -05 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

L- I I HQ Sommation = 2838-0; 

I arsenic h A  
beryllium 
uranium-lotal 
benzo(a )pyrene 
carbazole 
aroclor - 1254 
aroclor- 1260 

I dieldrin )JA 

1.90E+00 
43OE+OO 

NA 
NA 
2.22E -02 
l.O3E+Ol 
I.a)E+OI 
1.78E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
468E-10 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

___- I 
468E- 10 [ILCR S w n ~ a t i o a  = 

I :  



Table C.111-375 
Summary of Intake Qumtitatim (cbemkalr) Allernalive 6 

Solid W a c  bodf i l l  with Private Ownership: Off-Propefly Farmer (Child) 
Via I)rioking Water Ingestion 

IR 
EF 
ED0 
EDc 
BW 
ATc 
A l n  
cs 

h8crlioo rab of grOUDdwatCr (RAGS INS) 
Exposure frcqucncy 
Exposure duration for non-urcino~cm 
Exposurc duration for caqinogcnr 
Body WCighl 
Avcraac time for urciaogcnr Oilclime) 
Avcrap time for non-carcino8enr (ED0 x365) 
Concentration of chemicals in groundwater 

CS X EF X ED X IR 
BW X A T  

C L c i i u l  Comamtntiou 

Compound Concentration U& 

antimony 
arsenic 
beryllium 
uranium -total 
bcnm(s)pyrclw 
cprbazolc 
ardor-1254 . 
ardor-1260 
dicldrh 

N A  ' 

N A  
NA 
N A  
NA 
N A  
N A  

N A  m d  
N A  m d  
NA m d  

8.OOE-OS m d  
NA m d  
NA m d  
N A  m d  
N A  m d  
NA m d  
NA m d  
N A '  m d  
N A  m d  
N A  m d  
N A  m d  
N A  m d  
NA m?A 

-- Rcfcrcnur 

I Udiy 
350 days/)car 

6 Year 
6 Year 

IS La 
25550 days 
2190 days 

Compound - Coocentration Units 

NA 
NA 
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
NA 
NA 
N A  
N A  



.~ _.____ 
Table C.111-375 (continued) 

CDI RID 
hupound (mdkg-day) (mdkg-day) 

Summary of  Risk Cbaracterization (chemicals) 
Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 

Drinking Water Ingestion 
ILCR Calculation 
I CSF I ILCR 

.. . . . - .-. .- __ .. 
HQ 

(unitksa 

irsenic 
Kryllium 
rranium-total 
~nzo(8)pyrene 
arbazole 
lroclor-1254 
 rocl lor - I260 
lieldrin 

IE- 

3.00E-04 
S.OOE-U3 

.06 3.00E-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.00E-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.70E-03 

l.70E - 03 I HQ Summalion = 

:ompound.- 
intimony 
irsenic 
wryilium 
minium-total 
~ n z o (  a )pyene 
:arbazole 
iroclor - I254 
iroclor -1260 
lieldrin 

1.75E+00 NA 
430E+00 NA 

8E-07 NA NA 
730E+00 NA 
2.00E-02 NA 
7.70E+00 NA 
7.70E+00 NA 
160E+01 NA 
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NA 2.8E- 11 . NA 
NPP7+ld NA 2.2E- 10 NA 

NA 2.2E-10 NA 
R%!b+8d NA 7.8E- 10 NA 
R%+Id * NA 1.OE- 10 NA 
R"PZ+4d . NA 1.7E-12 NA 
Sr90+ Id NA 3.6E- 11 NA 
Tc, NA 13E- 12 NA 

7d NA 5SE- 11 NA 
NA 13E-11 NA 

-%32+ 1od NA 1.7E- 10 NA 
u234 5.OE+01 1.6E-11 8.1E- 10 
U23S+ld 2.5E+OO 1.6E-11 4.0E- 11 
uPg+zd 5.5E+01 2.OE- 11 l.lE-09 

I 1 %37+ Id 

NA NA A NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

- 

Table CIII-376 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of'Drinking Water 

Iotake auat ioo  - - CWX E F X  EDn X FIX  IR 

IR 
EF Exposure frequency 
EDn Exposure duration 
Fl Fractional intake for radionuclides 
cw 

Ingestion rate of groundwater (RAGS. 1989) 

Concentration of radionuclides in groundwater 

NA p C i  
NA p C i  
NA pCiA 
NA p C i  
NA p C i  
NA . p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  

%32+ 1od 
u, 
u?38+?d 
"f3Stld 

NA 
NA 
NA 
NA 
NA 
NA 

1 vday 

1 (Unitless) 

350 daystyear 
6 Year 

(see table below) 

NA pCffl 
2.48-02 p C i  
1.2E-03 p C i  
2.6E-02 p C i  

NA p C i  
NA p C i  
NA p C i  
NA p C i  

. NA pCi 
NA pCii 

c-III-600 



e - e  
-. ~ -. .. ... .. _.._. .- - ... 

Table C.111-377 
Summary of Intake Quanlilalioa (cbcmicals) Alternative 6 

Solid Waste Landfill witb Private h e r s b i p :  Off-Property Farmer ( m i l d )  
Via Dermal Cootact wbile Batbmg 

DA 
EF 
@Do 
EDc 
BW 
ATc 
ATn 
SA 

Dermal absorbed dose 

Exposure duration for non-carcinogem 
Exposure duration for carcinogens 
Body weinbt 
Avcragc time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn X 365) 
Skin suriaa area available for conlac1 

Exposure frequency 

DA X EFX ED XSA 
BW X AT 

- a v  mg/cm’:day 
350 dap/)car 

6 Year 
6 Year 
IS kn 

25550 dayl 
2190 days 
8000 cuiz 

Compound DA Uniu  

antimony 
arsenic 
beryllium 
uranium - mtal 
bcnzo(a)pyrcoc 
carbazole 
a rdor -1254 
a r d o r -  1260 
diel&in 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

-- Referenas 

NA m&o’-day 
NA ml/cm2-day 
NA mg/cm2-day 
2.00E-ll mp./cm’-day 

NA mg/cm’-day 
NA . ml/cm2-day 
NA mll/Em2-day 
NA mCJcm2-day 
NA mg/cm2-day 
NA ml/cm2-day 
NA mucm2-day 
NA mdcm2-day 
NA ml/cm2-day 
NA ml/cmz-day 
NA ml/cm2-day 
NA ml/cm2-day 

Compouod--- 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

DA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

______- Units 

mdcm’-day 
mdcm’-day 
mg/cm2-day 
mg/cm‘-day 
mg/cm’-day 
mg/cm2-day 
mg/cm’-day 
mg/cm’-day 
mg/cm’-day 
mdcm2-day 
mg/cm2-day 
mg/cm2-day 
mC/cm2-day 
mucm2-day 
ml/cm2-day 

I !  



- ___--- .- - - ~ - -  
Table C.111-377 (continued\ 

Via I 

Zoompound ' I (mgkR-da&mmg(kg-day) I (unillers) 
i n h o n v  h A  6.00E-OS NA 
irsenic 
xryllium 
rranium-total 
wnzo(r )pyre= 
:a r ba ?de 
iroclor-1254 
iroclor-1260 
lieldrin 

Summary of Risk Characterization (chemicals) 

rmal Conlacl while Bathing 
_- 

:ompound 
ntimony NA NA 

2E-fE3 

USE-04 
S.OOE-a3 
1.5OE-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 

4.SOE -OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N* 
NA 

6.82E-OS 

- I 
I HQ Sunmatioo '= 6.82E-05 

rrenic 
eqilium 
Iranium-lolal 
tenzo(n)pyrene 
arbazole 
mclor - I254 
roclor - I260 
lieldrin 

7E 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

I JOE +M) 

430E+00 
-10 NA 

NA 
2.22E-02 
I.Q)E+OI 
l.a3E+OI 
1.78E+OI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

[ ILCR Summatiom = NA 



Iabkc Ihaatioa 

IR 
@F 
e D o  
@Dc 
BW 
ATc 
ATn 
cs 

Table C.111-378 
Summary of Intake Quanlilaticw, (chemicals) Alternative 6 

Solid W a c  Landfill with Private Orwncrship: Off-Property Farmer (sild) 
Via Inhalation of Particulates 

Inhsblion ntc ofgases (RAGS 1989) 

Exposure duration for,non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (ED0 x 36s) 
Concentration of cbemials in soil 

Exposure frcqucnsy 

B X  EF X ED XjR_ 
BW X A T  

C k i l u l  Comcemtntiom 

Com pound Concentration h i t s  

antimony 
arsenic 
beryllium 
uranium - tot4 
bcnzo(a)pyreq 
carbazole 
arodor-12S4 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

3.SE-08 
N A  
N A  
N A  

4.6E-11 
2.OE-IO 

N A  
N A  
N A  
N A  
NA 
N A  
N A  
NA 
N A  
NA 

I2 m’lday 
3SO dayslycar 

6 Year 
6 Year 
IS kg 

2SSSO days 
2190 days 

(see table below) 

Concentration llnilr Compouod-.---. 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

NA mum’ 
NA mum’ 
NA mum’ 
NA mum’ 
NA . mum’ 
NA m ~ m ’  
NA mum’ 
NA mum’ 
NA mum’ 
N A  mum’ 
NA mum’ 
NA mg~m’ 
NA mum’ 
NA mum’ 
NA mum’ . 



Summan of Risk Charactthzrtioa l&ernicalr\ 
Solid Waste Landfill with Private Ownerahip: Off-Property Farmer (Child) 

Via Inhalation of Particulates 
._ . .  

- HQ Calculation 
CDI 

ampound 
intimony 2.78-08 NA NA 
irrcnic 
xryllium ' 

rranium-lotd 
xnzo(a)pyreac 
:arbazolc 
iralor - 1254 
iroclor-1260 
licldrin 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA . 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA - I Hazsrd Qoolical Som = 

,rsenic 
wryilium 
iranium-total 
wnzo(a)pyrene 
a rbazole 
Iroclor-1254 
Iroclor- 1260 
lieldrin . 

I.SE+OI 
8.4E+OO 

6.lE+OO 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I.bE+OI 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IBE-II  

I 

16E-I1 I ILCR Sommatioo = 



NA NA NA NA 
NA NA . NA NA 
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Table C.111-380 

Summary of Intake Quantil.lioo (chemicals) Allcrn.Live 6 
Solid Wurlc I.andfill with Private Ownership: 011-Property Farmer (sild) 

Vir logestion of M u 1  Produds 

P Q:SX_EF X ED X FI X IR 
BW X A T  

IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

In~ertioo ntc 01 meat 
Fraction in8erlcd from contamioatcd source 

Exporurc duration lor non-arcino8cm 
Exporurc duration for s~rcino8ens 
Body wci&bt 
Avcrap time for csrcino8ens (lifetime) 
Avcray time lor non-carcino8cns (ED0 I 365) 
Concentration of cbcmicalr in meat 

Expolure lrcqucncy 

-- Rclcrcncer 

Compound Concentration Units 

antimony 
arsenic 
kryllium 
uranium - total 

t-zo(a)pY== 
carbazole 
a r d o r -  1254 
a r d o r -  1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

2.713-03 
NA m o l  

&.Of!-07 m d t 8  
S.IE-OS , m o 8  
9.7e-06 mr/lr8 

N A  m o 8  
N A  mr/l8 

N A  m o r  

N A  m o r  
N A  m*nR 

. N A  m i V h  
N A  m o r  

NA Wh 
NA m o r  
NA pl?Jk 

N A m ? J b  

0.039 kJday 
0.75 (llnidcrr) 
350 days/pr 

6 Year 
6 Year 

2SSSO dayr 
2190 days 

I s  k8 

Compound Concentration Units 

NA NA mdL8 

N A  NA m o r  
NA NA m m 8  
N A  N A  mdL8 
N A  NA m w h  

NA NA mdt8 
N A  NA m@ll 

NA NA mn/lr8 
NA N A  m o l  
N A  N A  m o 8  
NA NA m o r  

NA m d t 8  
N A  m 0 . s  

N A  . 

NA NA m o l l  

NA 
NA NA 



__ . . . .. . . ____ 
Table C.111-380 (continued) 

Summary o f  Risk Charactirizqtion (&emicals) 
Solid Waste Landfill with Private Ownership: Off-Properly Farmer (Child) 

Via Ingestion o f  Meal Products 

I HQ Calculation 
1 RID 

- 
I CDI 

Compound 
intimony I S.OE-06 4.OE-04 

I [m&-day) I [mdki-day) I (unitless: 

irrenic 
beryllium 
uranium-total 
benzo( a)wene 
:arbazole 
iroclor- 1254 
iralor- 1260 
lieldrin 

3.OE-04 
S.OE-rD 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.0E-OS 

1.2E-02 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE - 07 

I HQ Summalion = I .2E -02 

-. . 

antimony NA NA 
arsenic 
beryllium 
uranium-told 
benzo( a )pyre= 
carbazole , 

aroclor- 1254 
aroclor - I260 
dieldrin 

IBE+00 
4 3 E + 0 0  

7 3 E + 0 0  
2.OE-02 
7.7E+00 
7.7E+00 
16E+01 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NP 

NA . 

NA . 

NA 
NA 
NA 

6.OE-08 
3 . l E - l l  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

L-- I 
6 . O m  I ILCR Summalion = 
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Table CIII-381 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Lngestion of Meat Products 

Intake Equation 

IR 
n 
EF 
EDn 
Cf 

CfX EFX EDn X FI X IR - - 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

NA 
2.4E-03 
5.28-05 

NA 
NA 

ERR 
NA 
NA 
NA ' 

2.SE - 03 

%32+ Iod 
u?34 

ut38+td 
UZ3S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

0.039 kg/day 
0.75 (Unitless) 
350 dayshear 

6 Year 

NA p C i g  
1.SE-02 pCikg 
1.2E-OS p C i g  
2.68-04 p C i g  

NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

CDI CSF ILCR 
Zadioouclides (DCi) (vci\-' (ooitless) 

O137cId 
Np?37+ld 
Pum.  . 

R~m+&l 

Tc99 

F230. 
113232+ 1od 
u?34 

ut38+2d 

R%2b+8d 
Rb+ Id 

sr90+ Id 

nTh,+ 7d 

Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.SE-01 
3.2E-.03 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.5E-01 

9.3E-01 
7.4E-04 
1.6E-02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- IO 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E- 12 
SJE- 11 
1.3E- 11 
1.z-10 
1.6E- 11 
1.6E- 11 
ZOE-11 

NA 
NA 
NA 
NA 
NA 
N 4  

NA 
3.2E- 11 
7.1E- 13 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.OE- 12 

158-11 
1.2E- 14 
3.2E- 13 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation P .  S.OE- 11 

C-III-608 

3 '  

.... 

4 



Iahkc 8.ut ioa 

IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

= CS X EF X ED X FI X IR 
BW X A T  

C k i i u l  Coaastntbn 

lngeslion nk of dairy products 
Fraction ingested from contaminated source 

E x p u r e  duration for non-arcinogcm 
Exposure duration for carcinogens 
Body weight 
AVCI~RC time for carcinogens (lifetime) 
Average time for o ~ n - c a r ~ i n ~ ~ c n r  (ED0 x 365) 
Concentration of chemicals in animal products 

E x p u r e  frequency 

Compound Concentration Units 

antimony 
arrenk 
bcryilium 
uranium-told 
kozo(a)pyrelu 
u r b a d e  
a r d o r -  1254 
ardor-1260 
dieldrin 

N A  
N A  
NA 
N A  
N A  
N A  
N A  

Referenus . 

0.9 Vday 
0.75 (Clnillerr) 
350 dryska r  

6 Year 
6 Year 

2SSSO days 
2190 days 

1s k& 

Concentration Units Com pound 

NA . 
NA 
NA 
NA 
NA 
N A  
N A  
N A  
N A  
NA 
NA 
N A  
NA 
NA 
NA 



____ ~ .. - - - _. - -- - 
Table CJII-382 (cootioucd) 

Summary of Risk Characterization (chemicals) 
Solid Wastc landfill with Private Ownership: Off-Property Farmer (Cbild) 

Via lngcrlion of Dairy Products 

&!!!!E!- __ -_ - 
mtimony 

:ompound ' 
ntimoay 
rrenk 
elyllium 
ranium-total 
emo(a)pyrenc 
srbazde 
roclor-1254 
roclor - 1260 
ieldrin 

- ILCR Calculation 
CDI CSF I LCR 

(m&R-day) (mglR-dryl-'  (unillers 
9.98-07 NA 

I 
I HQ Summalion = 3.6E- 

menic 
wyilium 
iranium-total 

arbazole 
Iroclor- 12.W 
iroclor- I260 
lieldrin 

*wo(a)PYY= 
E 

IEE+OU 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
IbE+OI 

-06 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
NA I ILCR Smmmatiom = 
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NP237+ld 
%c3 

R"222+4d 

R%+8d 
R%+ld 

Table CUI-383 
Summary of Lqtake and Risk Qumtitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

C p X  EFX EDn X FI X IR - atate Equation - 

IR 
Fl 
.EF Exposure frequency 
EDn Exposure duration 
CP 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 

Concentration of radionuclides in animal products 

CS137+1d 
NP237+ld 

Ra2?6+8d 
R%+ld 
Rn2??+4d 
sr90+ Id 

0 pum 

Tc99 

'Ih, 
%28+7d 

NA 
7.9E-05 

NA 
NA 
NA 

ERR 
2.4E+00 

NA 
NA 

3.5E-04 

%32+ IM 
u234 

um+td 
u23S + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.4E-02 
3.68-04 
2.38-02 

NA 
NA 
NA 
NA 
NA 
NA 

0.9 Itday 
0.75 (Unitless) 
350 daysiyear 

6 Year 

CDI CSF ILCR 
Radionuclides (uCi) (pCi\-' (unitless\ 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
' 5.OE-01 
NA 

3.4E+01 
5.1E-01 
3.2E+01 

l.lE-01 

3.4E+03 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
22E- 10 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E-11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1 .x -  IO 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA . 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.5E- 11 

1.2E-07 

6SE- 12 

5.SE- 10 
8.2E- 12 
6JE- 10 

NA 
NA 
NA 
NA 
NA 
NA 

L I ILCR Summation f 1.2E-07 1 

I C-111-6 1 1 
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Table C.111-384 
Summary of lolate ChmntitaIiw (&emkale) Allemalive 6 

Solid Waste Landfill with Private Ownership: Off-Propcfiy Farmer (Cbild) 
Via lragcstion of Vcgdablu, aod Fruits 

IR 
FI 
EF 
@Do 
EDc 
BW 
ATc 
ATn 
cs 

CS X EF X E D  X FI X !.R 
BW X AT 

l o p t i o n  rate of fruib or vegetables 
Fraction i n p t e d  from contaminated IOUIEC 

Exposure duration lor non-carcinoficm 
Exposure duration for carcinogens 
Body wight  
AVCI~EC time for arcinopnr (lifetime) 
Average time for oon-carcino&ens (ED0 x 365) 
Concentration of chemicals in vegetables 

Exposure frequency 

C k r k d  ComccmInUou 

Conccnlntion lloib Com pound 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrcoc 
car batole 
a r e o r -  IZS4 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

4.OE-02 
N A  
N A  

3.9E-04 
1.7E-OS 
2.38-03 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 

0.1 LlJday 
I (Unidcsr) 

350 dnp/ycar 
6 Year 
6 Year 

I S  LE 
ZSSSO d a p  
2190 days 

Concentration llniu Compound 

NA 
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
NA 
N A  
N A  

References 

a 

N A  
N A  . 
NA 
NA 
N A  
NA 
N A  
NA 
N A  
N A  
N A  
NA 
N A  
N A  
NA 



Summary of Risk Charact&ation (chemicals) 
Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion of  Vegetables and I'ruits 

34mpnund 

HQ Cakulation __ 
CDI RID HQ 

(mdkn -day) (mg/kg -day) (unitless] 
intimoay I 26E-04 4.OE-04 
irscnic 
m-yilium 
innium-total 
mzo(n)pyren 
arbazolc 
Iroclor-lZS4 
iroclor- 1260 
lieldrin 

3.OE-04 
5.OE-00 
3.OE -03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

6.4E-01 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.3E -04 

1 HQ Summation = 6.4E-01 

I 2.ZE-OS mtimony 
irsenic 
beryllium 
iranium - total 
xnzo(a)pyrene 
mbazole 
iroclor- 1254 
iroclor - 1260 
lieldrin 

NA 
lEE+00 
43E+M) 

7 3 E + 0 0  
2.OE-02 
7.7E+00 
7.7E+00 

NA 

16E+Ol 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA - 

NA 
NA 
NA 
NA 

6.9E-08 
2.SE-OB 

NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
[ ILCR Sumrantiom = 9.SE-08 
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itate fiualion 

1R 
Fl 
EF 
EDn 
cv 

Table CIII-385 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

- - Cv X EF X EDn X Fl X 1R 

Ingestion rate of fruits or vegetables 
Fraction ingested from conlaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

NA 
4.3E-01 
9.68-02 

NA 
NA 

ERR 
NA 
NA 
NA 

6.8E-01 

%32+ 1M 
U r n  

UZU)+M 
u23S+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.OE-01 
5.98-03 
1.3E-01 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 kg/day 
1 (Unitless) 

350 daysfyear 
6 Year 

ILCR 
(uni t less) 

CDI 
adionuclides (pCi) 

k137+ld ’ 

IP237+ld 
’u, 

‘n,+4d 

‘%+8d 
l%+ Id 

“90+ Id 

% 8 + 7 d  
c99 

’bm 
b z +  1od 
J, 

J?38+2d 
J23S + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
9.1E+01 
2.OE+01 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.4E+02 

1.7E+O2 
13E+00 
2.7E+01 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation - - 2.98-08 

2.8E-11 
2.2E- 10 
2.2E-10 . 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E-11 
13E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.OE-08 
4.48-09 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.9E-09 

2.7E-09 
2.OE- 11 
5SE- 10 

NA 
NA 
NA 
NA 
NA 
NA 

C-III-6 14 
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Table CIII-386 
Summary of Intake and Risk Quaatitation (radionuclides) Alternative 6 

Solid Waste Landfill with Private Ownership: Off-Property Farmer (Child) 
Via External Radiation 

B 

= [DRXEFXEDnXETiX 

EF 
ED Exposure duration 
mi 
m0. 

Fraction of year spent exposured 

Fraction of day spent indoors 
Fraction of day spent outdoors 
Shield factor indoors 
Shield factor outdoors 
Radionuclide specific dose concentrations 

SHi 

NA P c i g  

NA PC'il3 
NA pcvg 
NA p c i g  

NA P W  
NA P a 3  

4.308-02 pCi/g 
2.00E-01 pCi/g 

NA 

7.70E-01 pCig  

1-SHL)] +[DR X EF X EDn X qo X (l-SHo)] 

%32+ 1M 
urn- 

uw,+2d 
" U S +  Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.00E- 

0.96 (unitless) 
6 Year 

0.92 (unitless) 
0.08 (unitless) 
0.5 (unitless) 
NA (unitless) 

(see table below) 

CDI CSF ILCR 
tadionuclidcs (year pCilg) (dpCi-ycar)-l (anitless) 

CSU7+Id 
NP237+ Id 

R%!6+8d 
R%28+ld 

Puwl 

Rn222+4d 

Tc99 

- k w  
%32+ la 
UP, 

"2u1+2d 

"90+ld 

n23+7d 

'PS+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.3E-01 
6.2E-01 

NA 
NA 
NA 
NA 
NA 
NA 

N A  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.4E+00 

25E-01 

2.OE-06 
4.38-07 
2.8E- 11 
6.OE-06 
2.9E-06 
5.98-06 

6.OE- 13 
5.68-06 
5.4E- 11 
85E-06 
3.OE- 11 
2.48-07 
5.1E-08 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
5.8E-08 
1.7E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

13E-10 

7.5E- 12 

I ILCR Summation = ' %BE-08 

c-nra 15 

. . ._ 



Table C.111-387 
Summary of Intake Quantitalion (chemicals) Alternalivc 2 

South Field A r u  with Federal Ownership: Expanded Trcspascr 
Via Incidental Ingestion of SoiVScdimcnt 

= CS X @Pa X EDa X C P  X IRa + CS X EFc X EDCXCP X IRc 
BWa X ATa EWc X ATe 

IRa 
IRc 
C P  
EPa 
El% 
ED1 
EDc 
BWa 
BWe 
A T  
ATa 
ATc 
cs 

~oges(iOo rate of soil (adult) 
hgcstion rate of toil (child) 
Conversion bclor 
E x p u r e  frqucncy (adult) 
E x p u r e  frequency (child) 
E x p u r c  duration (adult) 
Expure durnlion (child) 
Body weight (adult) 
Body weight (child) 
Average time for carcioogcnr 
Average time for non-carcinogens (adult) 
Average time for non-carcinogens (child) 
Concentration 01 chemicals in soil 

RcIercocer 

Compound Concentration 

antimony 
arsenic 
beryllium 
uranium - total 
bcnzo(a)pyrem 
carbazole 
ardor-12% 
a r d o r -  1260 

' dieldrin 
N A  
N A  
N A  
N A  
N A  
N A  
N A  

NA 
2.9E+00 
2.2E-01 
S.IE+Ol 

N A  
N A  

LIE-02 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

12.5 mglday 
12.5 mglday , 

40 dayahcar 
110 daysNar 
32 Year 
12 Year 
70 kg 
43 kg 

25SSO daya 
11680 days 
4380 days 

1.00E-06 kglmg 

(see table bclow) 

. Compound Concentntion Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  , 

N A  
N A  
N A  
N A  
N A  
N A  



Table C.111-387 (continued) 

h m w n d  
ntimmv 

:ompound 
ntimcny ' 

rsenic 
e lyl l im 
ranium-total 
menzo(a)pyrene 
arbazole 
roclor- 1254 
roclor- 1260 
ieldrm 

ILCR Calculation 
CDI CSF ILCR 

(mplLg-day) (m&-day)-' (unitless] 
YA NA NA 

Summary of Risk Charactc';ization (cbcmicals) 
South Field Arca with Federal Ownership: Fhpanded Trespasser 

Via Incidental Ingestion of Soil/Sediment 

I HQ Calculation 
I CDI 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA ' 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 
NA 
NA 

5.OE-05 

P 

. NA 

. 1.OE-03 
4.68-06 
1.8E-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I HQ Summation = 2.98-03 

rsenic 
ieryllim 
iranium- total 
ienzo(a)pyrene 
arbazole 
ircclor-1254 
,roclor-1260 
lieldrin 

1.8E+00 
4.3E+00 

7.3E+00 

7.7E+00 
7.7E+00 
1.6E+01 

NA 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-Oi 
2.28-08 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

2.OE-OS 

NA , 

1.5E-0 I ILCR Summation = 
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Table C.111-388 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Incidental Ingestion of Soil/Sediment 

.ntakc Equation = CS X EFa X EDa XFI X IRa + CS X EFc X EDc X FIX IRc 

SRa 
IRc 
EFa 
EFc 
EDa 
EDc 
FI # 

cs 

Ingestion rate of soil (adult) 
Ingestion rate of soil (child) 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure Duration 
Exposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

NA 
2.OE-04 

NA 
2.1E-04 
6.SE-05 

NA 
l.lE-03 
2.3E-04 

NA 
938-04 

pCimg 
pCi/mg 
pCi/mg 
pCimg 
pCi/mg 
pCi/mg 
PCimg 
pCi/mg 
PCimg 
pCi/mg 

Th232 + 1Od 

'235+ld 
'238+2d 

'234 

NA 
NA 
.NA 
NA 
NA 
NA 

NA 
4.28-03 
6.7E-04 
4.68-03 

NA 
NA 
NA 
NA 
NA 
NA 

12.5 mg/day , 
12.5 mg/day 

40 daydyear 
110 daydyear 
32 Year 
12 Year 
1 (unitless) 

(see table below) 

pCilmg 
pCi/mg 
pCimg 
pCi/mg 
pCi/mg 
K i m g  
pCi/mg 
pCimg 
pCi/mg 
pCi/mg 

CDI CSF ILCR 
Radioaaclidcs (PCi )  (pCi)-' ( m i  tlcss) 

'%37+ld 
Nk37+Id 
PUu8 
R%+8d 

R~zzz+4d 

=%9 

Th2M 

u234 

%28+ld  

Sr90+ld 

Th228+7d . 
Th232+10d 

U235+ld 
'238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
6.4E+00 

6.7E+00 
2.1E+00 

3.7E+01 
7.6E+M) 

3.1E+01 

1.4E+02 
2.28+01 
1.5E+02 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.4E-09 

5.2E-09 
2.1E-10 

1.3E-09 
9.8E- 12 

4.OE- 10 

2.28-09 
3.5E-10 3 

3.OE-09 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.4E-08 - I ILCR Summation - 

. .- 



SA 
SA 
AF 
ABS 
CP 
@Fa 
EFc 
EDa 
EDc 

, BWa 
BWc 
AT 
ATP 
ATc 
cs 

Table C.111-389 
Summary of Intake Quantitatian (chemicals) Alternative 2 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Dermal Contact with SoiVScdimcot 

= CS X @Fa X EDa XCF X ABS X AF X SAa + CS X EFc X EDc XCF X ABS X AF X SAC 
BWa X ATa 

Surface area of exposed skin (adult) 
Surface arciof expored skin (child) 
Soil to skin adbcrcocc factor 
chemicals spcci& absorbtion Lclor (see table below) 
Conversion factor 
Exporurc frequency (adult) 
Exposure frequency (child) 
Exposure duration (adult) 
Exposure duration (child) 
Body wight (adult) 
Body weight (child) 
Avenge time for carcinogens 
Average time for non-carcinogens (adult) 
Avenge time for non-carcinogens (child) 
Concentration of chemicals in soil 

C k m i u l  Comam8ratio.r 

Compound 

antimony 
arsenic 
beryllium 
uranium -total 
ben?o(a)pyrcnc 
carbazole 
a r d o r -  1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

-___ References 

BWc X ATc 

5750 4200 cm'lday cm'lda] 

1 mglcm . 
CJV 

1E-06 kglmg 
40 dayshar  

110 dayshar  
32 Year 
12 Year 
70 kg 
43 kg 

25550 days 
11680 days 
4380 days 

(see table below) 



Table C.111-389 lcontinucdl 

Compound 

Summary of Risk Charactckation (dtcmicals) 
South Field Area with Federal Ownership: Expanded Trespasser 

Via Dermal Contact with SoiVScdimcnt 

ILCR Calculation 
CDI CSF I X R  

(mgkg-day) (m&m-day)-' (unillessi 

I HQCakulalion 
I I CDI I RfD I HQ 
Compound 
antimony 

I (m*R-day) I (mgikn-day) I (unitless' 
6.OE-05 

arsenic 
beryllium 
uranium- total 
benzo(a)pyren 
carbazde 
aroclor - 1254 
aroclor- 1260 
dieldrin 

29E-04 
5.OE-00 
1%-04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.SE-OS 

NA 
4.OE-04 
1.7E-05 
131% - 01 

NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I HQ Summation = 13E-0 

sntimony NA 
arsenic 
beryilium 
uranium-total 
berno(a)pyrene 
carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 

19E+00 
43E+00 

NA 
NA 

2.2E-02 
, l .OE+Ol 

1 .OE+ 01 
1&E+O1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
S.1E-08 
8.5E-08 

NA 
NA 
NA 

NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.OE-08 

I 

I ILCR Summation = 2.m-0; 



Table C.111-390 
Summary of Intake Qumtitatim (chemicals) Alternative 2 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Inhalation of Paflieulatcs 

Imlakc @ q u a t i o m  E CS X EFa X EDa X IR X ETa . + CS X EFcX EDcX IR X ETc 
BWa X ATa BWc X ATc 

IR 
ETa 
ETc 
@Fa 
EFc 
EDa 
EDc 
BWa 
BWc 
AT 
ATa 
ATc 
CS 

Inbibtion rate of gar= 
Expurc  lime (adult) 
Exposure time (child) 
Exposurc frequency (adult) 
E x p u r e  frequency (child) 
E x p u r c  duration (adult) 
Exposure duration (child) 
Body weight (adult) 
Body weight (child) 
Average lime for carcinogcnr 
Average time for non-orchogcns (adult) 
Avcrage time for non-carcinogens (child) 
Concentration of chemicals in particulate as modeled 

-- Rcfcrcoccr 

Compound Concentration tlnitr 

antimony 
arsenic 
bcryllium 
uranium - lotal 
bcnzo(a)pyrcoc 
Orba?.de 
ardor-I254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.IE-08 
4.6E-09 
LIE-06 

NA 
NA 

2.3E-10 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 

0.83 m 3 m ~ ~ r  
1 hour/day 
2 hour/day 
40 dayshear 

110 d a y s w r  
32 Ycar 
12 Ycar 
70 kg 

, 4 3 b  
ZSSSO days 
11680 days 
4380 days 

(ace table bclow) 

Compound Concentration Unitt 

NA NA mum’ 
NA NA mglm3 
NA NA mdm’ 
NA NA . mum’ 
NA NA mum3 
NA NA mum’ 
NA NA mgtm’ 
NA’ NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA m u m 3  
NA NA mum’ 
NA NA mglm’ 
NA NA mum’ 
NA NA mum.’ 



Table C111-390 (continued) 

Compound 
antimony 
arsenic 

Summary of Risk Characterization (chemicals) 
South Field Area with Federal Ownership: Expanded Trespasser 

Via Inhalation of Particulates 

HQ Calculation 
CDI RID HQ 

(m&R-day) (mdkg-day) (unitless) 
VA NA NA 

79E-10 NA NA 

CDI CSF 
(mp/LR-day) (m&R-day)-' 

I I RQ Summation = NA 

ILCR 
funilless) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 

beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

beryllium 
uranium-total 
bemo(a)pyreoe 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA' 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I 2.SE-CE ILCR Summation = 

I 



FEMP-OU02-6 FINAL 
March 1, 1995 

Table CIII-391 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Inhalation of Gases and Particulates 

IR 
EFa 
EFc 
EDa 
EDC 
ETa 
E T C  
CA 

= C A X E F a X E D a X I R X E T a +  CAXEFc EDcXIRXETc 

Inhalation rate of gases 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration 
Exposure duration 
Exposure time (adult)’ 
Exposure time (child) 
Concentration of radionuclides in air 

NA pCim3 
2.88-06 pCim3 

NA pCim3 
3.7~-06 pcim’ 
1.2E-06 pCim3 
1.6E+00 pCim3 
2.3E-05 pCim3 
5.1E-06 pCim3 

NA pCim3 
1.7E-05 pCim’ 

n232+ 1od 
u, 
u238+2d 
U23S+ld 

NA 
NA 
NA 

’ NA 
NA 
NA 

NA 
9.1E-05 
1.5E-05 
9.5E-05 

NA 
NA 
NA 
NA 
NA 
NA 

0.83 m3/hour 
40 daysbear 

110 daysbear 
32 Year 
12 Year 
1 hourlday 
2 hourlday 

(see table below) 

pcim’ 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pcim’ 

%37+ld 
Np237+1d 

R%+8d 
R%28+ld 

Sr90+ld 

%+?d 

RnZ!2+4d 

=c, 

rh, 
%32+ 1od 
u234 

um+2d 
u23S + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
9.28-03 

1.2E-02 
3.8E-03 
5.OE+03 
7JE-02 
1.6E-02 

5.4E-02 

3.OE-dl 
4.E-02 
3.1E-01 

NA 1 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.9E- 11 
2.98-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.88-08 
2.9E-08 
l.lE-07 
2.6E-08 
2JE-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

ILCR 
(unitless) 

CDI 
ladionuclidcs (pCi) 

NA 

NA 
2.7E- 10 

8.3E- 11 
2.6E- 12 
3.98-08 
4.6E- 12 
1.4E-13 

1.6E-09 

7.7E-09 
1.2E-09 
7.48-09 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation - - 5.7E-08 

.- 

C-In-623 
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Table CIII-392 
Summary of Risk Quantitation (radionuclides) Alternative 2 

South Field Area with Federal Ownership: Expanded Trespasser 
Via External Radiation 

[posurc Equation 

EFa 
E F C  ' 

EDa 
EDC 
moa 
=Oc 

SHO 
CR 

[CR X EFa X EDa X EX, X (l-SH,)]+(CR X EFc X EDc X IT, X (l-SHo)] 

Fraction of year spent exposwed (adult) 
Fraction of year spent exposwed (child) 
Exposure duration (adult) 
Exposure duration (child) 
Fraction of day spent outdoors (adult) 
Fraction of day spent outdoors (child) 
Shield factor outdoors 
Radionuclide specicic concentrations 

0.11 (unitless) 
0.3 (unitless) 
32 Year 
12 Year 

0.04 (unitless) 
0.08 (unitless) 
NA (unitless) 

(see table below) 

CSP ILCR 
(unitless) CDI 

(year P C ~ R )  ( d p c i -  year)-' .adionuclides 

%47+ld 
'P237+ld 
'ups 
%.6+ad 

b z + 4 d  . 

rc99 

%30 
%32+ la 
"234 
h + l d  
UPs+Y 

%28+ld 

jr90+ld 

%+7d I 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
8.4E-02 

8.88-02 
2.8E-02 

4.9E-01 
1 .OE- 01 

4.1E-01 

1.8E+00 
2.9E-01 
2.OE+00 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.OE-06 
4.3E-07 
2.8E- 11 
6.OE-06 
2.9E-06 
5.98-06 

6.OE- 13 
5.6E-06 
5.4E- 11 
85E-06 
3.OE- 11 
2.48-07 
5.1E-08 

NA 

NA 
NA . NA 
NA 
NA 
NA 

NA 

NA 
3.6E-08 

5.3E-07 
8.1E-08 

NA 
NA 

NA 

' NA 

6.OE- 14 

2.2E- 11 

5.4E- 11 
6.9E-08 
1.OE-07 

NA 
NA 
NA 
NA 
NA 
NA 

8.2E-07 - - I ILCR Summation 



IR 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

P 

Table C.111-393 
Summary of Intake Quantitation (chemicals) Alternative 2 

Swth Field Area with Federal Ownership: Off-Properly Farmer (Adult) 
Via Drinking Water Ingestion 

logescion rate of groundwater (RAGS, 1989) 
@xposure frequency 
Erporurc duration for non-urchogcm 
Exposure duration for carcinogcnr 
Body weight 
Average time for carcinogens (lifetime) 
Average time lor Don -carcinogens (@Dn I 365) 
Concentration ol  chemicals in groundwater 

CS X EP X ED X IR 
B W X A T  

Com pound Concentration LJnits 

antimony NA men 
arsenic NA mpn 
beryllium NA mpn 

man uranium-total 
bcn+o(a)pyreoc NA m f l  
CarbaMk NA mpn 
ardor-1254 NA mpn 
ardor-1260 NA mpn 
dieldrin NA mwl 

NA NA m%t 
NA NA mpn 

NA mpn 
NA mpn 

NA NA mpn 
NA NA m i 4  
NA N A  m f l  

1 .)BE -03 

NA 
NA 

2 Way 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

350 dayshear 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

2 
F 

i 



Table C.111-393 (continued) ' 

I HQ Calculation 
I CDI 

Summary of Risk Characterization (chemicals) 
South Field Area with Federal Ownership: Off-Property Farmer (Adult) 

ViaDrinking WaterIngeitionw 

Com und 
antimony 
arsenic 

:ryllium 
ranium - total 
emo(a)pyrene 
irbazole 
roclor - 1254 
roclor- 1260 
ieldrin 

' I CDI I CSF , ,LCR 
I K R  Calculation 

1.75E+00 
430E+00 

730E+00 
2.00E-02 
7.70E+00 
7.70E+00 
160E+Ol 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summation = N 
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r 
Table CIII-394 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 
South Field Area with Federal Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Drinking Water 

B 

Intake Equation CW X EF X EDn X FI X IR 

IR Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration EDn 

Fl Fractional intake for radionuclides 
cw Concentration of radionuclides in groundwater 

= .  

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA . 

p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  

%32+ 1M 

u23S + ld 
u234 

%8+2d 
NA 
NA 

NA 
NA 
NA 

$A 

2 Vday 

70 Year 
350 daysbear 

1 (Unitless) 
(see table below) 

NA p C i  
4.5E-01 pCfl 
2.48-02 p C i  
5.OE-01 p C q  

NA pCffl 
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  

CDI csq ILCR 
ladionuclidcs (pCi) (vCi1- (unitless) 

NA 2.8E-11 NA 
NA 2.2E- 10 NA 

2.2E- 10 NA NA 
NA 7.8E- 10 NA 
NA 1.OE- 10 NA 
NA 1.7E- 12 NA 

3.6E- 11 NA NA 
1.3E- 12 NA NA 

NA 5.5E-11 NA 
1.3E-11 NA NA 

NA 1.7E- 10 NA 
1.6E- 11 3.5E-07 2.2E+04 

1.2E+03 1.6E- 11 1.9E-08 
2.OE- 11 4.9E-07 2.4E+04 

cs137+ld 
NP237+ld 

R%26+8d 
R%+ld 

SrW+ld 

mIhzL8+7d 

%32+ 1M 

u23S+ld 

% 2 + 4 d  

=c, 

u234 

U?38+2d 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

1 ILCR Summation = 8 . 6 ~ - 0 7  

C-III-627 



I 
0 
6 
c c c 

N oc 

D A  
EF 
E D 0  
EDc 
BW 
ATc 
ATn 
SA 

Table C.111-395 
Summary of Intake Quaotitation (chemicals) Alternative 2 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Dermal Contact while Bathing 

D A  X EFX ED X SA 
BW X A T  

Dcrmal absorbed dose 

Exposure duration for non-carcinogem 
Exposure duration [or carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for noo-carcinogens (EDn x365) 
Skin surface area available for rantact 

Exposure frequency 

Cbcmiul Comcralntb- 

D A  Units Compound 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrenc 
carbazole 
a r d o r -  1254 
a r d o r - 1 2 6 0  
dieldrin 

NA . 
NA 
NA 
NA 
NA 
NA 
NA 

. .  

Rcfercnccr 

NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 

3.70E-10 mglcm2-day 
NA m@cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA m@cm2-day 

u v  mglcm2-day 
350 dayrlycar 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 
23000 cmz 

Compound D A  Units 

NA NA m@n2-day  
NA NA mglcm2-day 
NA NA NA mdcm2-day mglcm2-day 
NA 
NA NA mglcm'-day 
NA NA mglcm2-day 
NA NA mglcm2-day 
NA NA mglcm2-day 
NA NA NA mglcm2-day mglcm2-day 
. NA 
NA NA m@cm2-day 
NA NA mglcm2-day 
NA NA mg/cm2-day 

NA mglcm2-day 
NA mglcm2-day 

NA 
NA 



Table C.111-395 (continued) 

[ma/lR-day) I (mp/LR-day) 1 (unitless) 
NA 6.00E-05 NA 
YA 285E-04 NA 
YA 5.00E-00 NA 

NA NA NA 
NA NA NA 
YA NA . NA 

YA 4.50E-05 NA 

l.17E-07 1.50E-04 7.778-04 

YA NA NA . 

Summary of  Risk Characterization (chemicals) 
South Field Area with Federal Ownership: Off-Property Farmer (Adult) 

ILCR Calculation 
1 CDI I CSF I ILCR 

I HQ Calculation 
I I CDI I RfD I HQ 

beryllium 
uranium- total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I HQ Sommrtioo = 7.778-OL 

bmpound 
ntimony h A  NA 

1 [mdkp,-day)l [mdkE-day)-' I [unitless' 

rsenk 
eryllium 
ranium - total 
enzo(a)pyrene 
arbazole 
roclor-1254 
roclor - 1260 
ieldrin 

7E-07 

190E+00 
430E+00 

NA 
NA 
2.228-02 
1.03E+01 
1.03E+01 
1.78E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
N l  I ILCR Sommatioa = 

I 



Table C.111-396 
Summary of Intake Quantilalion (chemicals) Allernalive 2 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Inhalation of Particulates 

IR 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Inbatstion rate of gases (RAGS 1989) 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration lor qrcinogens 
Body wcigbt 
Average lime for carcinogenr (lilclbe) 
Avcrage timc for non-carcinogens (EDn x 365) 
Concentration of chemicals in soil 

CS X EF X ED X IR 
BW X A T  

Chemical C0.cc.lratioU 

Compound Concentration Unitr 

antimony 
arsenic 
beryllium 
uranium- total 
benzo(a)pyrcnc 
CarINaolc 
ardor-1254 
a r d o r  - 1260 
dicldrin 

NA 
N A  
N A  
NA 
NA 
N A  
NA 

NA 
2.88-09 
2.1E-10 
5.28-08 

N A  
N A  

LIE-I1 
N A  
NA ’ 

N A  
N A  
NA 
N A  
NA 
N A  
NA 

20 m’lday 
350 dsys lpr  

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

(am table below) 

Compound Concentration Units 

N A  
NA 
N A  
NA 
NA 
N A  
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 

Rcfercnces 

NA 
N A  
NA 
NA 
NA 
N A  
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.111-396 (continued) 
Summary of Risk Characterization (cbcmicals) 

Soutb Field Area with Federal Ownersbip: Off -Properly Farmer (Adult) 
Via Inbalatioo of Particulates 

ompound 
otimony 

HQ Calculation 
CDI RfD HQ 

Imp/LR-day) (mp/Lg,-day) (unitless] 
bA NA NA 

rsenic 
eryllium 
ranium-told 
enzo(a)pyrene 
irbazole 
roclor- 1254 
roclor- 1260 
ieldrin 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA' NA 
NA Ne 

I Hazard Quotient Sum = NA 

I ILCR Calculation 
I CDI I CSF I ILCR 

:ompound 
ntimony WA NA NA 

I (mpjLg-day)l (mp/LR-day)-' 1 (unitless) 

rsenic 
eryllium 
ranium - total 
enzo(a)pyrene 
arbarole 
roclor- 1254 
roclor-1260 
ieldrin 

I 
I ILCR Summatiou = 1.2E-OB 

l.SE+Ol 
8.4E+00 

6.1E+00 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

16E+01 

1.2E-08 
49E-10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

i 
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ntake Equation 

IR 
EF 
E D n  
ca 

Table CIII-397 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 
South Field Area with Federal Ownership: Off-Property Farmer (Adult) 

Via Inhalation of Gases and Particulates 

CaX EF X EDn X IR - - 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

NA pcim’ 
I.SE-W pcim’ 

NA pcim’ 
1.9E-07 pcim’ 
6.1E-08 pcim’ 
8.OE-02 pcim’ 
i . i ~ - ~  pcim’ 
2.38-07 pCdm’ 

NA pcim’ 
8.68-07 pCim’ 

%2+ l(ld 

u, 
U23S+ld 
U m + m  

NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.2E-06 
6.7E-07 
4.6E-06 

NA 
NA 
NA 
NA 
NA 
NA 

20 m’lday 
350 daysfyear 
70 Year 

(see table below) 

pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pCim3 
pcim’ 
pCim3 
pcim’ 
pcim’ 

CDI ILCR 

NA 1.9E-11 NA 
%7+ld 8.6E-02 2.98-08 2.58-09 
NP237+ld NA 3.98-08 NA 
P”, 9.38-02 7.OE-09 6.5E- 10 
Ra226+8d 3.OE-02 6.9E- 10 2.lE-11 
R%+ld 3.9E+04 7.7E- 12 3.OE-07 
Rn?22+4d 5.5E-01 6.2E- 11 3.4E- 11 

8.3E- 12 9SE- 13 %O+ld  
TC, 

NA 7.8E-08 NA 
%28+ 7d 

4.2E-01 2.98-08 1.2E-08 
-43f I  

NA l.lE-07 NA 
%32+ 1od 

2.1E+00 2.6E-08 5.4E-08 
u234 

3.3E-01 2.58-08 8.2E-09 uP5+ld 
2.2E+00 2.4E-08 5.48-08 u,+m NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA 
NA NA 

l.lE-01 

NA 
NA 
NA 
NA NA 
NA . NA 

1 ILCR Summation = 4.3E-07 

C-111-632 



IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-398 
Summary of Intake Quantitatim (chemicals) Alternative 2 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Produds 

CS XEF X ED X FI X IR 
BW X AT 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duntion for ~On-sP~&O~CUS 
Exposure duration for carcinogens 
Body weight 
Avcngc timc for carcinogens (lifetime) 
Avenge timc for non-carcinogcnr (EDn 1365) 
Concentration of chemicals in meat 

C k m i u l  Concentrations 

Compound Concentration 

antimony 
arsenic 
beryllium 
uranium-total 
bcnm(a)pve= 
arbamlc 
ardor-1254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.OE-06 
3.38-08 
1.6E-OS 

NA 
NA 

5.9E-08 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 

0.101 kuday 
0.75 (Unitless). 
' 350 d a y s w r  

70 Ycar 
70 Ycar 
70 kg 

25550days ' 

25550 days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7 



Table CIII-398 (continued) 
' Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

ILCR Calculation 
CDI CSP ILCR 

I HQ Calculation 
I CDI , I RID I HQ 

ompound (mp/kp,-day) (rnp/ka-day)-' ompound I (mp/lrR-day) I (mdkg-day) I (unitless) 
4.OE-04 

(unitless1 
mtimony 
rsenic 
eryllium 
ranium-total 
emo(a)pyreoe 
irbazole 
roclor- 1254 
roclor-1260 
ieldrin 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA' 
NA 

5.OE-05 

NA 
~ . O E - M  
6.9E-09 
5.4E-M 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. I ~ ~ ~ u m m a t i o n  = . I.ZE-O! 

E-@ 
E-11 
E-08 

E-11 

1AE+00 
43E+00 

73E+00 
NA 

2.OE-02 
.7.7E+00 
7.7E+00 
lbE+Ol 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.78-09 
1.5E-10 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
'NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 

4.7E-10 

% 
NA 
NA 
NA 
NA 
NA 
NA 

I ZLCR Summation = 4-38-09 
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Intake Equation 

IR 
FI 
EF 
EDn 
Cf 

Table CIII-399 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

- - CfX EFX EDn X FI X fR 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

(%37+ld 
NP237+1d 
%a 

Rnm+4d 

TC, 

nb30 

R%26+8d 
R%8+ Id 

sr90+ld 

T h ~ +  7d 

NANA 
7.4E-M 

NANA 
6.2E-06 
1.2E- 06 

ERR 
9.98-05 
2.88-04 

NANA 
4.E-07 

mnz+ IM 
u234 
U235+1d . 
um+2d 

NANA 
NANA 
NANA 

-NANA 
NANA 
NANA 

NANA 
4.68-03 
2.58-04 
5.OE-03 

NANA 
NANA 
NANA 
NANA 
NANA 
NANA 

0.101 kg/day 
0.75 (Unitless) 
350 daysbear 
70 Year 

CDI CSP ILCR 
Radionuclides (pCi) ( P C i P  (unitless) 

%37+ld 
Nb37+ld 

R%26+8d 
pum 

R"222+4d 

TC, 

%w 

urn 

U m + a  

Ra228+ld 

Sr9il+ld 

ThPs+7d 

?hZ3Z+ 1M 

'23S+ld 

NANA 
NANA 
NANA 
NANA 
NANA 
NANA 

NA 

NA 
1.4E-03 

l.lE-02 
2.2E-03 

1.8E-01 
5.2E-01 

8.E-04 

8.5E+00 
4.6E-01 
9.3E+00 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.E- 12 
3.6E- 11 
1.3E- 12 
5.SE- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
3.OE- 13 

9.OE- 12 
2.2E- 13 

6.6E- 12 
6.8E- 13 

l.lE-14 

1.4E- 10 
7.4E- 12 
1.9E- 10 

NA 

NA 

NA 

NA 
NA 
NA . 
NA 
NA 
NA 

1 ILCR Summation - - 3.SE- 10 

C-111-635 



IR 
FI 
EF  
ED0 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-400 
Summary of Intake Qumlitltion (chemicals) Alternltivc 2 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ungestion of Dairy Products 

CS X E F X  ED X PI X IR 
BW X AT 

Ingestion ratc of dairy products 
Fraction iogertcd from contamioatcd source 
Exporurc,Lrequency 
Exposure duration for non-carchogem 
Exposure duration for carcinogens 
Body weight 
Average time for carcioogens (lifetime) 
Average lime for non-carcinogens (EDn x 365) 
Concentration of chemicals in animal products 

CLcmiul Conscntratiow 

- Com pound Concentration 

antimony NANA 
arsenic 6.OE-08 
beryllium 3.OE-ll 
uranium - total 5.6E-05 
ben2o(a)PY== NANA 
Cd-alole NANA 
ardor-1254 ‘ 1.9E-08 
ardor-1260 NANA 
dieldrin NANA 
NANA NANA 
NANA NANA 
NANA NANA 
NANA NANA 
NANA NANA 
NANA NANA 
NANA NANA 

References 

Chits 

0.4 Uday 
0.75 (Unitless) 
350 daysbar  
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NANA 
NANA , 

NANA 
NANA 
NANA 
NANA 
NANA 
NANA 
NANA 
NANA 
NANA 
NANA 
NANA 
NANA 
NANA 



Table C.111-400 (continued) 

bmpound 
intimony 

Summary of Risk Characte-rization (chemicals) 
South Field Area with Federal Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Dairy Products 

HQ Calculation 
CDI RfD HQ 

ImgkR-day) Imgkg-day) [unitless) 
YA 4.OE-04 NA 

irsenic 
xryllium 
rranium - total 
xmo(a)pyreoe 
arbazole 
iroclor- 1254 
iroclor - 1260 
lieldrin 

I I HQ Snmmation = 7.7E-01 

Compound 
antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor - 1254 
aroclor- 1260 
dieldrin 

I ILCR Calculation 
I CDI I CSF 

1EE+00 
43E+00 

73E+00 

7.7E+00 
7.7E+00 
16E+01 

NA 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

43E-10 
538-13 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

59E- IO 

I 
1.OE-09 I ILCR Summation = 
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IR 
R 
EF 
EDn 
CP 

Table CIII-401 
Summary of Intake and Risk Quantitation (radionuciides) Alternative 2 
South Field Area with Federal Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Dairy Products 

CpX EFX EDnX Fl X IR - - 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal prpducts 

%37+ld 
Np237+ Id 
pu238 

R%22+4d 

Tc99 

Thpo 

R%+8d 
R%+ld 

'%+Id 

%+ 7d 

NANA 
6.78-08 

NANA 
1.1E-05 
2.1E-06 

ERR 
5.08-04 
3.3E-04 

NANA 
3.98-07 

.%z+ 1w 
uz34 

u m + a  
U23S+ld 

NANA 

NANA 
NANA 
NANA 
NANA 

NANA . 

0.4 Uday 
0.75 (Unitless) 
350 daystvear 
70 Year 

NANA p C i g  
1.6E-02 p C i  
8.98-04 p c i g  
1.8E-02 p c i g  

NANA p C i  
NANA pCiflrB 
NANA p C i  
NANA p C i g  
NANA F i g  
NANA p C i  

CDI CSF ILCR 
Radionuclides (pCi) (pci1-I (unitless') 

cs137+ld 
Np237+1d 
pu238 
R%+ad 
R%+ld 
Rn"LZZ+4d 
%o+M 
3x3 

Tn, 
uZ34 

ups+a 

%S+ 7d 

%32+ 1M 

k + l d  

NANA 
NANA 

- - N A N A  
NANA 
NANA 
NANA 

NA 

NA 
5.OE-04 

8.28-02 
1.6E-02 

3.6E+00 
2.4E+00 

2.98-03 

1.2E+02 
6.6E+00 
13E+02 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.28- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E- 12 
5.58- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
l.lE-13 

6.4E- 11 
1.6E- 12 

13E-10 
3.2E- 12 

3.7E- 14 

1.9E-09 
1.lE-10 
268-09 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

4.98-09 - 1 ILCR Summation - 

.. , 

C-In-638 



IR 
FI 
EP 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

Table C.Ill-402 
Summary of Inlake Quantitation (chemicals) Alternative 2 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

Ingestion rate of fruits or vcgetabler 
Fraction ingested from contaminated source 

F!xporure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for urchogenr (lifetime) 
Average time for non-carcinogens (@Do x 365) 
Concentration of cbcmicalr in vcgetablcr 

Exporurc frequcnq 

CS X EF X ED X F1 X IR 
BW X AT 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyreoc 
~rbamle 
a r d o r -  1254 
a r d o r -  1260 
dieldrin 
NANA 
NANA 
NANA 
NANA 
NANA 
NANA 
NANA 

NANA 
9.68-06 
3.68-07 
7.38-03 

NANA 
NANA 

2.28-08 
NANA 
NANA 
NANA 
NANA 
NANA 
NANA 
NANA 
NANA 
NANA 

0 

0.122 kglday 
1 (Unilletr) 

350 dayshear 
70 Year 
70 Year 
70 kg 

25550 dayr 
25550 days 

Compound Concentration Units 

NA NANA m a k 3  
NA NANA msnis 
NA NANA m a g  
N A  NANA m o l l  
N A  NANA m a s  
N A  NANA mglkjlrg 
N A  NANA ~wkel 
NA NANA m a g  
NA NANA m u g  
NA NANA m a r  
NA NANA m a r  
NA NANA m a g  
NA NANA m a s  

' NANA m a g  
NANA m o r  

NA 
NA 



Table C.111-402 Icontinued\ 

Compound 

Summary of Risk Charactekation (eiemicals) 
South Field Area with Federal Ownership: Off -Property Farmer (Adult) 

Via Ingestion of Vegetables and Fruits 

HQ Calculation 
CDI RfD HQ 

(mag-dav)  (mflg-day) (unitless) Compound 
h A  

ILCR Calculation 
CDI CSF ILCR 

(rngkg-day) (mflR-dav)-l (unitless) 
4.OE-04 

arsenic 
beryllium 
uranium - total 
bemo(a)pyreac 
carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 

1 MQ Summation = 4.1- 

3.OE-04 
S.0E-00 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

NA 
S3E-OS 
1.2E -07 
4.1E-00 

NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 

antimony 
arsenic 
beryllium 
uranium - total 
bemo(a)pyreoe 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

E-08 
E-10 
E-OS 

E-11 

NA 
lBE+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 

lhE+Ol 

NA 

7.7E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
288-08 
268-09 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

29E- 10 

I 

1 ILCR Snmmrtion = 3.1E-08 
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Table CIII-403 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

O X  EFX EDn X FIXIR - Intake a u a t i o n  - 

IR 
FI 
EF Exposure frequency 
EDn Exposure duration 
cv 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

Concentration of radionuclides in vegetables 

cs137+ Id 
NP237+ Id 

R%+8d 
R%28+ld 

PUv8 

R"m+4d 

Tc99 

- 4 3 0  

sr90+ Id 

%!28+ 7d 

NANA 
1.7E-04 

NANA 
2.88-04 
6.1E-05 

ERR 
3.2E-03 
3.6E-04 

NANA 
9.6E-04 

~ m +  1od 
u?34 

u m + z d  
u23S+ld 

NANA 
NANA 
NANA 
NANA 
NANA 
NANA ' 

NANA 
2.2E+00 
1.2E-01 
2.4E+00 

NANA 
'NANA 
NANA 
NANA 
NANA 
NANA 

0.122 kg/day 
1 (Unitless) 

350 dayslyear 
70 Year 

CDZ CSP ILCR 
tadionuclides (pCi) (pCi)-' (unitless) 

cs137+ld NA 2.8E-11 NA 
NP237+ld 5.2E-01 2.2E- 10 l.lE-10 
%38 NA 2.2E- 10 NA 
R%+8d 8.2E-01 7.8E-10 6.4E- 10 
R%!S+ld 1.8E-01 1.OE- 10 1.8E-11 
Rnm+4d NA 1.7E- 12 NA 
Sr90+ld 9.6E+00 3.6E- 11 3.4E- 10 
Tc99 l.lE+00 1.3E- 12 1.4E- 12 
%28+7d NA 5.5E- 11 NA 

2.9E+00 1.3E-11 3.m- 11 
NA l.m-10 NA 

u, 6.6E+03 1.6E- 11 l.lE-07 
%S+ld 3.58+02 1.6E- 11 5.6E-09 
u238+2d 7.3E+03 2.OE- 11 1.5E-07 

NANA NA NA NA 
NANA NA NA NA 
NANA NA NA NA 
NANA NA NA NA 
NANA NA NA NA 
NANA NA NA NA 

%30 
%32+ 1od 

1 ILCR Summation = 2.6E-07 

c-111-64 1 

. .- 



Table C.111-404 
Summary of Intake Quantitation (chemicals) Alternative 2 

S w i b  Field Area witb Federal Ownership: Off-Property Farmer (Child) 
Via Drinking Water Ingestion 

IR 
EP 
@Do 
EDc 
BW 
ATc 
ATn 
cs 

P CS X EP X ED X 1R 
BW X A T  

Ingestion rate of Broundwakr (RAGS 1989) 

Exposure duration for non-urcinogecm 
Expure duralion for u r c i n o p u  
Body wcigbt 
AVCI~~C time for carcinogens ( l f i b c )  
AVCIage time for non -carcinogens (ED0 x 365) 
Concentration of cbcmialr in groundwater 

Exposure frequency 

CLcriul Conecntntiou 

Compound Concentration Units 

antimony’ 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrclu 
carbazole 
arodor-12S4 
a r d o r -  1260 
dieldrin 

NA 
N A  
N A  
N A  
NA 
NA 
N A  

References 

NA 
N A  
NA 

1.48E-03 
N A  
N A  
NA 
NA 
NA 
NA 

NA 
NA 
N A  
NA 
NA 

NA 

1 Vday 
350 daysbar 

6 Year 
6 Year 
I5 kg 

25550 days 
21W daya 

Compoud Concentration Units 

NA 
N A  
NA 
N A  

N A  
NA 
N A  . 
NA 
N A  
NA 
NA 
NA 
N A  
NA 

N A  ’ 



(r 
c I- I- 

E 
’ b  

Compound 
antimony 

Table C.111-404 (continued) 

ILCR Calculalion 
CDI CSF ILCR 

(mdkg-day) ( m a g - d a y ) - ’  (unitless] 
PA 

V 

I HQ Calculation 
I CDI I RfD I HQ 

ompound 
otimonv 4.00E-04 NA 

I ( m d g - d a y )  I (mglkg-day) I (unities! 

rsenic 
eryllium 
ranium- tot4 
emo(a)pyrcoc 
irbazole 
roclor-1254 
roclor-1260 
ieldrin 

3.00E-04 
5.OOE-03 
3.00E - 03 
NA 
NA 
NA 
NA 
5.00E-05 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ’ 

NA 
NA 
NA 
NA 
NA 
NA 

3.1SE-0 

NA . 

I I HQ Summation = 3.15E-( 

arsenic 
beryuium 
uranium - total 
bemo(a)pyrene 
carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 

A 
A i.- 

NA NA 
1.75E+00 
430E+00 

730E+00 
2.00E-02 
7.70E+00 
7.70E+00 
160E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summalion = NA 
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Table CIII-405 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 
South Field Area with Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Drinking Water 

ONX EFX EDn X FIX IR 

IR 
EF. Exposure frequency 
E D n  Exposure duration 
FI Fractional intake for radionuclides 
cw 

Ingestion rate of groundwater (RAGS. 1989) 

Concentration of radionuclides in groundwater 

%37+1d 
NP237+ld 

R%+8d 
R%28+ld 

Sr90+ld 

%+ 7d 

pups 

R%+4d 

Tc99 

Th, 

1 Vday 
350 dayslyear 

6 Year 
1 (Unitless) 

(see table below) 

NA p C i  
4.5E-01 p C i  
2.4E-02 pcffl 
5.OE-01 pc'd 

%z+ 1ln 
u, 
Um+ai 
uPS+ld 

NA p C i  NA 
NA NA p C i  
NA NA p C i  
NA NA p C i  
NA NA p C i  
NA NA p C i  

ILCR 
(unitless) CDI 

Ladionnclides (oCi) 

2.8E- 11 NA 
NA 2.2E- 10 
NA 2.2E- 10 
NA 7.8E- 10 
NA 1.OE- 10 
NA 1.7E- 12 
NA 

R%28+1d 

R%+4d NA 3.6E- 11 

NA 
sr90+ld 

5.5E- 11 
NA 1.3E- 11 
NA 

?hps+7d 

1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

%37+ld 
NP237+ld 
pupa 
Ra226+8d 

13E- 12 NA 
TC, 

- w w  
-%z+ 1w 
u?34 

ups+zd 

15E-08 
8.1E- 10 
2.1E-08 

9.5E+02 
5.OE+01 
1.OE+03 

NA 
NA 
NA 
NA 
NA 
NA 

u73S+ld 
0 

NA 
NA 
NA 
NA 
NA 
NA 

NA N- - 
NA NA 

- NA NA 
NA NA 

NA 
I NA 
NA NA 

1 ILCR Summation a 3.7E-08 

c-III-644 



DA 
EP 
EDn 
EDc 
BW 
ATc 
ATn 
SA 

P 

Table C.111-406 
Summary of Intake Quantitltion (chemkrls) Alternative 2 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
V i  Dermal Contact while Bathing 

Dermal absorbed dose 
Exposure frequency 
Exposure duration for non-carcinogcm 
Expurc duration for c a r c i n o g e ~ ~  
Body w i 8 b I  
Avcragc time for carcinogens (lifctimc) 
Avera8e time for non-carcinogens (EDn x 365) 
Skin surface area available for Contact 

DA X EFX ED XSA 
BW X AT 

Compound DA Unitr 

antimony 
arrcnic 
beryllium 
uranium - total 

. bcnzo(a)pyrcrrc 
carbazole 
a r d o r  - 1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I .  

NA mg/cm21day 
NA mglcm2-day 
NA mglcm2-day 

3.70E-10 mg/cm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 

a v  mglcm2-day 
350 d a y s h a r  

6 Year 
6 Year 

2.5550 days 
2190 days 
8000 cm2 

15 kg 

Compound DA Unitr 

NA . 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

NA mg/sm2-day 
NA mglcm2-day 
NA mglcd-day  
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm'-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mdcm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day , 

NA mg/cm2-day 



Via r 

Compound 
antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 

ILCR Calculation 
CDI CSP ILCR 

[mpllm-day) (rnp/Lm-day)-' [unitless) 
NA NA NA 

190E+00 NA NA 
430E+00 NA NA 

NA 
NA NA NA 
NA 

NA NA 
NA 

VA . NA 

1628-08 NA 

2.22E-02 NA 
1.03E+01 
1.03E+01 

mpound 
ltimony 
senic 
:ryllium 
anium-totd 
:mo(a)pyrene 
rbazole 
oclor - 1254 
.oclor- 1260 
eldrin 

I CDI RfD HQ 

28SE-04 
S.00E-03 

-07 1.50E-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA 
NA 
NA 
NA 
NA 

4.5OE-OS 

(m&g-day) 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.268-03 

(m&g-day) [UnitleSs) 

I I HQ Summation = 1.26E-E 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I I ILCR Summation = N4 



Intake L?qmlio. 

IR 
EF  
EDn 
‘EDc 
BW 
ATc 
ATn 
cs 

Table C.111-407 
Summary of Intake Quantitalion (chemicals) Altcrnativc 2 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Inhalation of Particulate5 

. 

CS X EF X ED X 1R 
BW X AT 

Inbabtion rate of gases (RAGS 1989) 
Exposure frqucncy 
fiposurc duration for non-carcinogens 
Exposure duration for carcinogens . 
Body weigbt 
Average lime for carcinogens (lifetime) 
Average lime for non-carcinogens ( D n  x 365) 
Concentration of chemicals in soil 

CLcmiuI Coaccmtnlionr 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
bcnm(a)pyrem 
carbazole 
ardor-1254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.8E-09 
2.1E - 10 
5.28-08 

NA 
NA 

1.E-11 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

12 m’lday 
350 daysbar  

6 Year 
6 Year 

IS kg 
25550 days 
2190 days 

(see table below) 

Compound Concentration Units 

NA NA mum’ 

NA NA mgtm’ 
NA NA mum’ 
NA NA mum’ 
NA. NA mum’ 
NA NA mg/m’ 
NA NA mum’ 
NA NA mglm’ 
NA NA mg~m’ 
NA NA mum’ 

, NA NA mum’ 
NA NA mum’ 
NA NA. mum’ 
NA NA mum’ 

NA NA .mgtm’ 

References 



Table CIII-407 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Inhalation of Particulates 

I HQ Calculation 
I I CDI I RID I M I  
Compound 

arsenic 

I (m&g-day) I (mlJL;g-day) I (unitless) 
, antimony NA NA 

beryllium 
uranium - total 
bemo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor - 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

r ILCR Calculation 
I CDI I CSF I ILCR 

hapound I (mp/La-day~(ImrJLn-dayl-’ I (unitless) 
ntimoay NA NA 
rsenic 
myilium 
iranium-total 
omo(a)pyreae 
arbazde 
,roclor-1254 
lroclor - 1260 
lieldria 

l.SE+Ol 
8.4E+00 

NA 
’ 6.1E+00 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lbE+OI 

288-09  
1.2E-10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
29E-09 I ILCR Summation = 
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Table CIII-408 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 
South Field Area with Federal Ownership: Off-Property Farmer (Child) 

Via Inhalation of Gases and Particulates 

Intake Equation 

IR 
EF 
EDn 
ca 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequenq, 
Exposure duration 
Concentration of radionuclides in air 

C a X  EF X E D n X  IR 

% 3 7 + l d  
NP’B7+ld 
pups 

Rnm+4d 

Tc99 

~ 2 3 0  

R%+8d 
R%+ld 

Sr90+ld 

%28+ 7d 

NA p C h  
1.8E-07 pcdm’ 

NA pcim’ 
i.9E-07 pcim’ 
6.1E-08 pcim’ 
8.OE-02 pcdm’ 
~ . IE-M pcim’ 
2.38-07 pcim’ 

NA pCim3 
8.68-07 pCim’ 

%32+ la 
u234 

u2u1+2d 
u235+ Id 

NA 
NA 
NA 
NA 
NA . 
NA 

NA 
4.28-06 
6.7E-07 
4.6E-06 

NA 
NA 
NA 
NA 
NA 
NA 

12 m’lday 
350 dayslyear 

6 Year 
(see table below) 

pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 

CDI CSP ILCR 

NA 1.9E- 11 NA 

NA 3.9E-08 NA 
4.48-03 2.9E-08 1.3E- 10 

4.8E-03 7.OE-09 3.4E- 11 
1.5E- 03 6.9E- 10 1.1E- 12 
2.OE+03 7.E- 12 1.6E-08 

6.2E- 11 1.7E- 12 2.8E-02 
8.3E- 12 4.9E- 14 5.98-03 

2.2E-02 2.98-08 6.3E- 10 

l.lE-01 2.6E-08 2.8E-09 
1.7E-02 2.5E-08 4.2E- 10 

2.48-08 2.8E-09 l.lE-01 

%37+ld 
‘P237+ld 

%26+8d 
%B+ld 

jr90+ld 

%28+7d 

b 2 +  1Od 

UPJ+ld 

Rnm+4d 

%!I 

IhzM 
u?34 

u238+2d 

NA 7.8E-08 NA 

NA l.lE-07 NA 

NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA . NA NA NA 

* NA 

1 ILCR Summation = 2.2E-08 

c- 1‘1-649 
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Intake Eanaliom . P 

IR 
PI 
EP 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-409 
Summary of Intake Quant i tat ion (cbemiuls) Alrernalive 2 

South Field A r u  w i t h  Federal olancrship: OH-Property Farmer (Cbild) 
Via IngNion of Meat Produds 

lngcrtion r a k  01 meat 
Fraction inaeatcd from contaminated source 

Exposure duration for non-careinoaecm 
Exposure duration for carcinogens 
Bodyweight c 

Averaae time for carcinogcw (lifetime) 
Average time for non-carcinogens (EDOX 365) 
Concentration of chemicals in mcat 

Exposure frequency 

, 

CS X EP X ED X PI X IR 
BW X A T  

Chemical ConccmtraIiou 

References 

Compoud coocentntion uniir 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyreru 
carbarole 
a rdor -  1254 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
NA 
NA 
N A  

N A  
2.OE-06 
3.3e-08 
1.6E-OS 

N A  
N A  

5.9E -08 
NA 
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  

0.039 kdday 
0.75 (UniBcrr) 
350 days/)car 

6 Year 
6 Year 

IS kg 
25550 days 
2190 days ' 

Compoud Concentration Units 

NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
NA 
NA 
N A  

, 



c 

Table C.111-409 (continued) 
Summaly of Risk Characteht ion  (chemicals) 

South Field Area with Federal Ownership: Off -Property Farmer (Child) 
Via Ingestion of Meat Products 

HQ Calculation 
.I CDI I RfD I HQ 

hmpound I (m&,-day)  I (mgkg-day) I (unitless] 
intimonv NA 
lrsenic 
wryllium 
iranium - total 
wnzo(a)pyrene 
arbazole 
Iroclor- 1254 
iroclor - 1260 
lieldrin 

4.OE-04 
3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

5OE-OS 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
13E-OS 
1:2E-OB 
9.78-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I HQ Summation = 2.2E-0! 

ILCR Calculation 
I I CDI I ILCR 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor-1260 
dieldrin 

3.2E-10 
S3E-12 
2.5E-09 

NA 
l.8E+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
16E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
56E- 10 
23E-11 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.2E-11 

I ILCR Sommatioo = 6.6E-1( 
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Table CIII-410 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 2 
South Field Area with Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Meat Products 

FEMP-OU02-6 FINAL 
March 1, 1995 

- .  . -  itakc Esuation Cf X EF X EDn X Fl X IR 

IR Ingestion rate of meat 
Fl 
EF Exposure frequency 
EDn E x p o k e  duration 
Cf 

Fraction ingested from contaminated source 

Concentration of radionuclides in meat 

N A  p C i g  
7.4E-07 pC@ 

N A  pC&g 
,6.2E-06 P C i g  
1.2E-06 PChg 

9.9E-05 
2.88-04 PCig 

ERR p C i g  

N A  p C i g  
4.7E-07 p c i g  

0.039 kglday 
0.75 (Unitless) 
350 daysbear 

6 Year 

%32+ 1M N A  p C i g  

uZ3S+ld 
4.6E-03 
2.5E-04 pC@ 

u238+2d 5.OE-03 pC&g 

urn 

N A  N A  p C i g  
N A  N A  p C i g  
N A  N A  p C i g  
N A  - N A  p C i g  
N A  N A  p C i g  
N A  N A  p C i  

ILCR 
(unitless) 

CDI 
t adionuclides (pCi) I 
% 3 7 + l d  
NP237+ld 

Ra226+8d 
R%+ld 

pu238 

Rnm+4d 

=%J9 

’Ihm 

u234 
u235+ld 
u238+7d 

srW+ld 

%28+ 7d 

?hZ32+ 1Od 

N A  
N A  
N A  
N A  
N A  
N A  

- - 1.1E- 11 I ILCR Summation 

\ 

N A  : 

N A  
4.6E-05 

3.88-04 
7.2E-05 

6.1E-03 
1.7E-02 

2.98-05 

2.8E-01 
15E-02 
3.1E-01 

N A  

N A  

N A  

N A  
N A  
N A  
N A  
N A  
N A  

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

N A  
N A  
N A  
N A  
N A  
N A  

N A  

N A  
1.OE- 14 

3.OE- 13 
7.2E- 15 

2.2E- 13 
2.2E- 14 

3.7E- 16 

4.5E- 12 
25E- 13 
6.2E- 12 

N A  

N A  

N A  

N A  
N A  
N A  
N A  
N A  
N A  



Iatake e P ~ l l i O ~  

IR 
F1 
EF 
ED0 
EDC 
BW 
ATc 
ATn 
CS 

Table C.111-411 
Summary of Intake Quantitation (chemicals) Alternative 2 

South Field Area wilb Federal Owperlip: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Erporurc frequency 
Exposure duration for non-carcinogem 
Expasure duration for carcinogens 
Body wcight 
Avcrage (imc for carcinogens @fc(ime) 
Average time for non-arcioogenr (mnr365) 
Concentration of chemicals in animal products 

CS XEFX EDX FI X IR 
BW X AT 

. Compound Concen~ration Units 

antimony 
arscoic 
beryllium 
uranium-total 
benm(a)pyrcoc 
carbazole 
ardor-1254 
ardor-1260 
dicldrii 

NA 
NA 
NA ' 

NA 
NA 
NA 
NA 

Refcrcnces 

NA 
6.OE-08 
3.OE-11 
5.68-05 

NA 
NA 

1.9E-08 
NA 

' NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.9 Uday 
0.75 (Unitlcrr) 
350 daysbar  

6 Year 
6 Year 

15 kg 
255.50 days 
2190 daya 

Compound Concentration Unita 

NA 
,NA 

NA 
N A  
NA 
NA 
N A  
NA 
NA 
N A  
NA 
N A  
N A  
NA 

. N A  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 



Table C.111-411 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

ILCR Calculation 
CDI CSP 1U3R 

Compound ImrJLg-dayl (mdkn-dav)-t (unitless1 
antimony NA . NA 

I HQ Calculation 
I CDI I RCD I HQ 

arsenic 
beryllium 
uranium - total 
bemo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

I (mrJLg-dav) I (mflg-day) I (unitless] 
blA 4.OE-04 NA 

Compound 
sntimony 
arsenic 
beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor - 1254 
aroclor-1260 
dieldrin 

3.OE-04 
5.OE-a3 
3.OE -'03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA , 

NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 

5.OE-OS 

8.78-06 
26E- 10 
8.OE-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

'NA 

I 

I HQ Sommalioo = 8.1E-0 

1BE+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+ 00 
IbE+Ol 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.9E-10 
4BE- 13 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

53E- IO 

. 9.2E-10 I ILCR Sommal ioo  = 
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Table CIII-412 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 2 
South Field Area with Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Dairy Products 

ntakc Eauation =I CpX EFX EDnXFI X IR 

IR 
Fl 
EF Exposure frequency 
EDn Exposure duration 
CP 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 

Concentration of radionuclides in animal products 

%7+ld 

p u m  

Rn222+4d 

Tc99 

% 

Nh37+ld 

*%+Ed 
R%+ld 

"90+1d 

%2S+ 7d 

NA p C i g  

NA p C i g  
635-08 p C i g  

1.lE-05 p C i g  
2.1E-06 p C i g  

5.OE-04 p C i g  
3.3E-04 p C i g  

3.98-07 p C i g  

ERR p C i g  

NA p C i g  

%?32+ 1Od 
u?34 

u238+zd 
'235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.6E-02 
8.9E-04 
1.8E-02 

NA 
NA 
NA 
NA 
NA 
NA 

0.9 Vday 
0.75 (Unitless) 
350 daysbear 

6 Year 

CDI CSP ILCR 
Radionuclides (pCi) (pCi1-I (unitless) 

%7+ld 
NP237+ld 
pu238 

R"P2+4d 

Tc99 

?h, 

u234 

u238+2d 

R%?b+8d 
R?2S+ld 

Sr90+ld 

%28+ 7d 

' I h P Z +  1M 

'235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
9.6E-OS 

1.6E-02 
3.OE-03 

7.OE-01 
4.7E-01 

5.5E-04 

NA 

NA 

NA 
2.3E+01 
1.3E+00 
2.6E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E-11 
l.m- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
2.1E- 14 

1.2E- 11 
3.OE- 13 

25E- 11 
6.1E- 13 

7.2E- 15 

3 . E -  10 
2.OE- 11 
5.1E-10 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation =I 9.4E- 10 

C-111-655 



1R 
PI 
EF 
ED0 
EDc 
BW 
ATE 
ATn 
cs 

Table CUI-413 
Summary of Intake QurgtitaIim (chemicals) Alternalivc 2 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vcgttables and P N ~ S  

D CS X EP X ED X FI X IR 
BW X AT 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated sourrz 
Expoaurc frcqucncy 
Exposure duration for non-archogem 
Expoaurc duration for carcinogens 
Body weight 
Avcragc lime for arcinogcns (lifcthc) 
Avcragc time for non-arcinogcns (EDn x365) 
Confcntration of chcmialr in vcgctablcr 

Com mud Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
beozo(a)pyreoc 
carbazole 
ardor-1254 
ardor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.1 kg/day 
1 (Unitless) 

350 daysbar 
6 Ycar 
6 Ycar 

IS kg 
25550 days 
21W days 

Compoud Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 

Rcfercnccr 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA. 

I 



Table C.111-413 (eontinuedl 

Compound 

Summaq of Risk Charactthzation (c6emicals) 
South Field Area with Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Vegetables and Fruits 

HQ Calculation 
CDI RfD HQ 

[mpikg-day) (mag-day) (unitless) Compound 
antimonv 

arsenic 
belyllium 
uranium-total 

ILCR Calculation 
CDI CSF ILCR 

(mag-day) (mpikR-day)-' (unitless] 
hA NA NA 

6.1E-08 
238-09 
4.7E-05 

berao(a)pyrene 
carbazole 
aralor-1254 
aralor-1260 
dieldrin 

3.OE-04 
5.OE-OO 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

5.OE-05 

NP 

2.OE-04 
468-07 
16E-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I 
16E-02 I HQ Snmmatioo = 

arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aralor-1254 
aroclor- 1260 
dieldrin 

lBE+M) 
43E+00 

NA 
73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
16E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.2E-09 
8.4E-10 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.4E-11 

I ILCR Snmmatioo = 1.OE-OB 



.. . FEMP-OU02-6 FINAL 
March 1, 1995 

Table CIII-414 
Summary of Intake and Risk,Quantitation (radionuclides) Alternative 2 
South Field Area with Federal Ownership: Off-Property Farmer (Child) 

' Via Ingestion o€ Vegetables and Fruits 

CVX EFX EDn X Fl X IR - ntake huat ion  - 

IR 
FI 
EF Exposure frequency 
EDn Exposure duration 
cv 

Ingestion rate of fruits or vegetables 
Fra&ion ingested from contaminated source 

Concentration of radionuclides in vegetables 

C9U7+1d 
N%7+ Id 

R%+8d 
RaZ28+ld 

sr90+1d ' 

%+ 76 

pu23s 

Rnza+4d 

=% 

rnrn 

NA 
1.7E-04 

NA 
2.88-04 
6.1E-05 

ERR 
3.2E-03 
3.6E-04 

NA 
9.6E-04 

%2+ 1od 
uz34 

Urn+% 
"2% +Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
22E+OO 
1.2E-01 
2.4E+OO , 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 Wday 
1 (Unitless) 

350 dayslyear 
6 Year 

ILCR 
(unitless) 

CDI 
Ladioouclidcs (pCi) (OCI 

%37+ld 
Nh37+ld 

R?226+8d 
R%?S+ld 

jr90+ Id 

%+7d 

puzts 

Rnm+4d 

rC99 

nL, 
b+ llld 
4 3 4  

J p a + M  
'Ps+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
3.E-02 

5.8E-02 
1.3E-02 

6.7E-01 
7.6E-02 

2.OE-01 

.4.6E+02 

NA 

NA 

NA 

2.5E+01 
S.lE+M 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
LOE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
55E- 11 
13E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
8.OE- 12 

4.5E-11 
1JE- 12 

2.4E- 11 
9.9E- 14 

2.6E- 12 

7.4E-09 
4.OE- 10 
1.OE-08 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.8E-08 - 1 ILCR Sarnmatioo - 

C-Ill-658 



Table C.111-415 
Summary of Intake Quantitatian (chemica~s) Alternative 3 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Incidental Ingestian of SoiUScdiment 

IRa 
IRc 
CP 
E R  
EFc 
EDa 
EDc 
BWa 
BWc 
A T  
ATa 
ATc 
cs 

P CS X @Fa X EDa X C F  X IRa + CS X EFc X EDc XCF X IRc 
BWa X ATP BWc X ATc 

Ingestion rate of soil (adult) 
Ingestion rate of roil (child) 
Convenion Lctor 
expOrurc frequency (adult) 
Exposure frcqucnsy (child) 
Exposure duration (adult) 
Exposure duration (child) 
Body weight (adult) 
Body weight (child) 
Average time for carcinogens 
Average time for non-carcinogens (adult) 
Average time for noo-carcinogens (child) 
Concentration of chemicals in roil 

12.5 mglday 
12.5 mglday . 

40 dap/)car 
110 dap/)car 
32 Year 
12 Year 
70 kg 
43 kg 

25550 days 
11680 d a p  
' 4380 days 

1.00E-06 kumg 

(lee table below) 

Compound Concentration CJnits 

antimony 
arsenic 
beryllium 
uranium - total 
bcnzo(a)pyrenc 
carbazole 
ardor-1254 
ardor-1260 
dicldrii 

N A  
N A  
N A  

N A  
N A  
N A  

NP 

N A  
2.6E+00 
2.4E-01 
4.3E+00 
4.4E-01 

N A  
LIE-01 
9.38-03 
2.4E-03 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

Concentration Uniu Compound 

N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
NA 
N A  
NA 
NA 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Table C.111-415 (continued) 

1.1  E-07 
2SE-08 

7.78-08 

2.1E-08 
1.7E-09 
9.2E-10 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA I 

NA - 
NA 
NA 
NA 
NA 

Summary of Risk Characterization (chemicals) 
South Field Area with Federal Ownership: Expanded Trespasser 

Via Incidental Ingestion of Soil/Sediment 

I I ILCR Summation = 2.3E-0 

I HQ Calculation 
I I CDI I RfD I HQ 

Cornpamd 
antirncny 

beryllum 
arsenic 

anium - total 
:nzo(a)pyrene 
rbazole 
oclor- 1254 
odor-1260 
eldrin 

ILCR Calculation 
CDI CSF 11KR 

(mplLg-day) (man-day)-’ (unit less) 
NA NA NA 

6.28-08 1.8E+00 
5.98-09 4.3E+00 
1.OE-07 NA 
1.1E-OS 7.3E+00 

VA 2.OE-02 
2.78-09 7.7E+00 
22E-10 7.7E+00 
SAE-11 1.6E+01 

Cornpamd 
antimcny YA 4.OE-04 NA 
arsenic 2.88-07 3.OE-04 9.2E-04 
beryllurn 2.68-08 5.OE-03 S2E-06 

anium-total 4.68-07 3.OE-03 1.SE-04 

( m a p d a y )  I (mdg-day)  I (unilless) 

nz4a)pyrene 4.7E-08, NA NA 
NA NA NA 

NA 
rbazole 

NA 

NAYA NA NA 

oclor - 1254 12E-08 NA 
oclor- 1260 1.OE-09 NA 
eldrin 2.6E-10 5.OE-05 5.1E-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
N A 

i 



.. , FEMP-OU02-6 FINAL.. 
March 1,  1995 

Table C.111-416 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Incidental Ingestion of SoilISediment 

ln iake  E a u a t i o n  = CS X EFa X EDa X FI  X IRa + CS X EFc X EDc X FI X IRc 

IRa 
IRc 
EFa 
EFc 
EDa 
EDc 
F I  
cs 

B 

Ingestion rate of.soil (adult) 
Ingestion rate of soil (child) 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure Duration 
Exposure Duration 
Fractional Intake . . 
Concentration of radionuclides in soil 

"137+ld 
p237 + Id 

%38 
R%26+Sd 
R%28+ld 
R"222+4d 

TC99 

73230 

srW+ld 

n228+7d 

NA pCi/mg 
1.9E-04 pCi/mg 
. NA pCi/mg 

1.7E-04 pCi/mg 
2.2E-04 pCi/mg 

NA pCimg 
1.3E-03 pCimg 
4.OE-04 pCimg 
9.1E-05 pCi/mg 
3.68-03 pCi/mg 

Th232+10d 

'23S+ld 
'238+2d 

u234 

NA 
NA 
NA 
NA 
NA 
NA 

3.48-05 
1.4E-03 
1.3E-03 
9.SE-04 

NA 
NA 
NA 
NA 
NA 
NA 

12.5 mg/day 
12.5 mg/day 

40 dayslyear 
110 dayslyear 
32 Year . . 
12 Year 
1 (unitless) 

(see table below) 

pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 

f 

CDI CSF ILCR 
Radionuclides (pCi) (pci)-' (unitless) 

'%37+ld 
p237 + Id 

'%38 
R%26+8d 
RaUS+ld 
Rn222+4d 

T% 

%30 

4 3 4  

SrW+ld 

Th228+7d 

Th232+10d 

'235+ld 
'238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
6.1E+00 

5.5E+00 
7.3E+00 

4.1E+01 
1.3E+01 
2.9E+00 
1.2E+02 
l.lE+OO 
4.7E+01 
4.2E+Ol 
3.1E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
1.3E- 12 
5.5E-11 
1.3E-11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.3E-09 

4.3E-09 
7.3E- 10 

1.5E-09 
1.7E-11 
1.6E- 10 
1.5E-09 
1.9E-10 
7.5E- 10 
6.7E- 10 

' 6.2E-10 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

LILCR Summat ion  a 1.2E-08 

C-In-66 1 
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SA 
SA 
AF  
ABS 
CF 
@Fa 
EFc 
@Da 
EDc 
BWa 
BWc 
A T  

. ATa 
ATc 
cs 

Table C.111-417 
Summary of Intake Quantitation (chemicals) Alternative 3 

South Field Area with Federal k e r s h i p :  Expanded Trespasser 
Via Dermal Cootad with SoiUSediment 

+ CS X EFc X EDc X C F  X ABS X AF  XSAc 
BWc X ATc 

P CS XEFa X EDa X C F  X ABS X A F X  SAa 
BWa X ATP 

Surface area of exposed skin (adult) 
Surface area of exposed skin (cbild) 
Soil to skin adherence factor 
chemicals specific absorbtion factor (ICC table below) 
Converaion factor 
Exposure frequency (adult) 
Enposure frequency (child) 
Exposure duration (adult) 
Exposure duraIioo (cbild) 
Body weigbt (adult) 
Body weight (child) 

Average time for non-arcinogcnr (adult) 
Average time for non-carcinogens (cbild) 
Concentration of chemicals in soil 

Avenge time for cP1ChOgeOl 

Compourd 

antimony 
arsenic 
beryllium 
uranium-total 
b=MaOpyre= 
u r b a d e  
a r d o r -  1254 
ardor-1260 
dicldrii 

N A  
N A  
N A  
NA 
N A  
N A  
N A  

-- Rcfercnecs 

ABS Concentrati Units 

1.OE-02 
1.OE-03 
1 .OE -02 
LO@-02 
3.OE-01 
3.OE-01 
6.OE-02 
6.OE-02 
3.OE-01 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
2.6E+00 
2.4 E - 01 
4.3E+M) 
4.4E-01 

N A  
LIE-01 
9.38-03 
2.4E-03 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

5750 crn2/day 
4200 cm2/da 

1 mglcm r 
QV 

1E-06 kglmg 
40 dayskar 

110 dayskar 
32 Year 
12 Year 
70 kg 
43 kg 

25550 days 
11680days , 

4380 days 
(see table below) 

Compoud ABS Concentrati Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  

N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Table C.111-417 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Dermal Contact with SoiVSediment 

arsenk 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
I dieldrin 

HQ Calculation 
CDI RfD HQ 

lmn(Lg -day) (m@g -day) (unitless) 
NA 6.OE-OS NA 

9.9E-08 , 298-04 3.SE-04 
9.4E-08 5.OE-OD 19E-OS 
16E-06 1.SE-04 l.lE-02 
5.1E-06 NA NA 

NA NA NA 
26E-07 NA NA 
Z.1E-08 NA NA 

I ILCR Calculation 
I I CDI I CSF I ILCR 
Compound I [m@g-dav)( (mn(Lg-day)-' I (unitless 
a nt bony WA NA NA 
arsenk 
beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor - 1254 

2.46-08 19E+00 
2.2E-08 43E+00 
3.9E-07 NA 
1.2E-06 NA 

qA 2.28-02 
6.28-08 l.OE+Ol 
S.1E-09 l.OE+OI I dieldriu I 6.68-09 lAE+O1 

aralor-1260 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.SE-08 
9.6E-08 

NA 
NA 
NA 

6.48-07 
5.2E-08 
1.2E-07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

9.SE-07 I ILCR Summation = 



Inlakc E q M l i o m  

IR 
ETa 
ETc 
@Fa 
EFc 
EDa 
EDc 
BWa 
BWC 
AT 
ATa 
ATc 
CS 

P CS X @Fa X EDa X IR X ETa + CS X EFc X EDcX IR X ETe 
BWh X ATa BWc X ATc 

lohabtion ratc otprcr 
Expure time (adult) 
Expure time (child) 
Expure  frcqucncy (adult) 
Exposure frcqucncy (child) 
Exposure duration (adult) 
Exposure duration (child) 
Body wight  (adult) 
Body weigh1 (child) 
Average time for a rc inopnr  
Average lime for noo-carcinogens (adult) 
Average time for non-carcinogenr (child) 
Conccnlration of chcmiulr in partkulak or modeled 

Com pound Conscntration Unita 

aelimony 
arrcnic 
bcryllium 
uranium-total 
bcnzo(a)pyre= 
carbazole 
a r d o r - 1 2 9  
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

-- Refcrcnccr 

Table C.111-418 
Summary of Intake Quaatitation (chemicals) Allcrnative 3 

South Field Area with Federal oIyoecship: Expanded Trespasser 
Via Inhalation of Gases and Puticulales 

NA mum’ 
8.2E-08 mum’ 
6.38-09 mum’ 
7.OE-08 mum’ 
1:3E-08 mum3 

NA mum’ 
3.38-09 mum’ 
2.8E-10 mum3 
7 . Z - l l  mum’ 

NA mum3 
NA mum’ 
NA mum3 
NA mdm’ 
NA mum’ 
NA mum’ 
NA mum3 

0.83 IO~IIIOU~ 

’ 1 hour/&y 
2 hour/&y 
40 dayahcar 

110 dayahcar 
32 Year 
12 Year 
70 kg 
43 kg 

25550 days 
11680 days 
4380 days 

(ace table below) 

Compound Conscotration Unita 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.111-418 (continued) 

Campound 
antimony 

Summary of Risk Charactekzation (chemicals) 
South Field Area with Federal Ownership: Expanded Trespasser 

Via Inhalation of Gases and Particulates 

ILCR Calculation 
CDI CSF ILCR 

[m&g-day) (m&g-day)-’ [unitless) 
bJA NA NA 

r HQ Calculation 
I I CDI I RID I HQ 

I dieldrin 

beryllium 
uranium - total 
beuzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 

Compound 
antimony 
arsenic 

8.2E-11 

1.7E-10 

4.2E-11 
3.6E-12 

(m&g-day) 1 (m&u-day) I (unitless] 
NA NA NA 

LIE-09 . NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I 
I HQ Snmmation = N A  

arsenic 
beryllium 
uranium- total. 
bemo(a)pyrene 
carbazole 
aroclor - 1254 
aroclor- 1260 
dieldrin 

l.SE+Ol 
8.4E+00 

6.IE+00 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

16E+01 

3.28-09 
1.4E-10 

2.lE-LO 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.OE- 12 

I 
I ILCR Snmmation = 3.5E-OS 
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Table CUI-419 

[ntakc Eauation 

IR 
EFa 
EFC 
E D a  

ETa 
E T C  
CA 

EPC 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
South Field Area with Federal Ownership: Expanded Trespasser 

Via Inhalation of Gases and Particulates 

= C A X E F a X E D a X I R X E T a +  CAXEFc EDcXIRXETc 

lnhdation race of gases , 

Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration 
Ekpoyrc duration 

Ekposure time (child) 
Concentration of radionuclides in air 

Exposure time (adult) 

csU7+ld 
N b 7 + l d  

%6+8d 
nL, 

Rnpl+4d 

Tc99 

Thpo 

R%8+ld 

Sr90+ Id 

’IhZ28+7d 

NA 
3.6E-06 

NA 
3.m-06 
5.9E-06 
1.7E+OO 
3.OE-05 
8.E-06 
2.E-06 
9.38-05 

pcim’ 
pCim3 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 

%3Z+ 1od 
urn 
u238+2d 
%S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

0.83 m3h0ur 
40 dayslyear 

110 dayslyear 
32 Year 
12 Year 
1 hour/day 
2 hour/day 

(see table below) 

1.OE-06 
3.1E-05 
2.9E-05 
2.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 

pcim’ 
p~iim’ 
pcim’ 
pCim3 
pcim’ 
pCim’ 
p ~ i i m ~  
p ~ i m ’  
p~iim’ 
p~i rn ’  

ILCR 
* (unitless) 

CDI 
Radionuclides IPCi) (pC1 

%37+ Id 
N b 7 + l d  

R%!6+8d 
R%?S+ld 

pu238 

Rnz22+4d 
S‘!m+ld 
Tc99 

.ra, 
%3z+ 1od 
u?34 

“?36+2d 

’Ih228+7d 

% S + l d  

N A  
- NA. 

NA 
NA 
N A  
NA 

NA 

NA 
1.2E-02 

1.2E-02 
1.9E-02 
5.5E+03 
9.7E-02 
2.88-02 
8.98-03 
3.OE-01 
3.4s-03 
1.OE-01 
9.58-02 
6.48-02 

NA 
NA 
NA 
NA 
NA 
NA 

1.9E-11 
2.98-08 
3.98-08 
7.OE-09 
6.9E- 10 
7 . E -  12 
6.2E- 11 
8.3E- 12 
7.88-08 
2.98-08 
l.lE-07 
2.68-08 
2JE-08 
2.4E-08 

NA 
NA . 
NA 
NA 
NA 
NA 

NA 

NA 
3.4E-10 

8.4E- 11 
1.3E- 11 
4.2E-08 
6.OE- 12 
23E- 13 
6.9E- 10 
8.88-09 
3.m- 10 
26E-09 
2.48-09 
ME-09 

NA 
NA 
NA 

NA 
NA 

NA . 

1 ILCR Summation = 5.98-08 



- 
FEMP-OU02-6 FINAL 6 6 4 6  
March 1. 1995 

Table CIII-420 
Summary of Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: Expanded Trespasser 
Via External Radiation 

Exposure E9uation = [CR X EFaX EDa X ET- X(l-SH,)]+(CR X EFcX EDC X ETmX (1-SH,)] 

EFa 
E F C  
EDa 
EDC 
ET, 
ET, 
SHO 
CR 

Fraction of year spent exposured (adult) 
Fraction of year spent exposured (child) 
Exposure duration (adult) 
Exposure duration (child) 
Fraction of day spent outdoors (adult) 
Fraction of day spent outdoors (child) 
Shield factor outdoors 
Radionuclide specific concentrations 

NA PCif3 

NA P C i P  
1.E-01 pcig 

NA PC/B 

1.9E-01 pCig 

2.2E-01 pCig 

1.3E+00 p C i g  

3.6E+00 pCig 

4.OE-01 pCig 
9.1E-02 pCig 

- b 2 +  1od 
u, 
u23a+a 
uB.5+ld 

NA 
NA 
NA 
MA 
NA 
NA 

3.4E-02 pCig 
1.4E+00 pCig 
1.3E+00 pCig 
9.5E-01 pCig 

NA PCiP  
NA P W  
NA PCiB 
NA Pcug 
NA PC% 
NA PCh3 

o.ii pnitiess) 
0 3  (unitless) 
32 Year 
12 Year 

0.04 (unitless) 
0.08 (unitless) 
NA (unitless) 

(see table below) 

CDI CSP ILCR 
Radionuclides (year p C i g )  (duci- year)” (unitless) 

%37+ld  
NP237+ld 
puna 
Rapa+,d . 

Rnm+4d 
sr9O+Id 
Tc99 

%30 
%32+ lod 
u, 
una+2d 

R%+ld 

%28+7d 

uP5+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
8.1E-02 

7.28-02 
9.6E-02 

5.4E-01 
1.E-01 
3.9E-02 
1.6E+00 
1.5E-02 ’ 

6.2E-01 
5.5E-01 
4.1E-01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.OE-06 
4.3E-07 
2.8E- 11 
6.OE-06 
2.98-06 
5.9E-06 

6.0E- 13 
5.6E-06 
5.4E- 11 
8.5E-06 
3.OE- 11 
2.48-07 
5.1E-08 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
3.5E-08 

4.38-07 
2.8E-07 

NA 
NA 

1.OE- 13 
2.2E-07 
8.4E- 11 
1.3E-07 
1.9E-11 
1.3E-07 
2.1E-08 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = 1.2E-06 

c-III-667 



IR 
EP 
@Do 
EDc 
BW 
ATc 
ATn 
CS 

P 

Table C.111-421 
Summary of Intake Qurntitation (ehemieals) Alternative 3 

South Field Area with Federal Oamersbip: Off-Property Farmer (Adult) 
Via Drinking Water Ingestion 

Ingestion rate of groundwater (RAGS 1989) 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weigh8 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn 1365) 
Concentration of chemicals in groundwater 

Exposure frequency 

CS X EP X ED X IR 
BW X A T  

Chemical Comcentraliom 

Compound Concentration Unila 

anlimony 
arsenic 
hcryllium 
uranium - total 
hcnzo(a)pyrcoc 
carbade 
aroclor- 1254 
ardor-1260 
dieldrin 

N A  
NA 
NA 
NA 
NA 
NA 
NA 

References 

N A  
NA 
NA 

2.168-03 
N A  
NA 
NA 
NA 
N A  
NA 
N A  
NA 
N A  
NA 
N A  
NA 

2 Uday 
350 dayshar 
70 Year 
70 Year 
70 kg 

25550 days 
255.50 days 

Commund Concentration Units 

N A  ! NA m s n  
N A  N A  m d l  
N A  N A  msn 
N A  N A  m%l 
N A  N A  men 

N A  NA msn 
N A  N A  m 3  
N A  N A  m%l 
NA. . NA m 3  
NA N A  m%l 
N A  NA mcA 
NA N A  m%l 
N A  NA msn 
NA N A  m%l 

N A  NA 



Compound 
antimony 
arseoic 
beryllium 
uranium- total 
bemo(a)pyreoc 
carbazole 
aroclor- 1254 
aroclor-1260 * 

dieldrin 

CDI 
ImaR-day)  

I CDI 
,Compound 

CSF ILCR 
(mp/kR-day)-l tunitless) 

3.00E-04 
5.00E-03 
3.00E-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.00E - 05 I dieldrin 160E+01 

NA I ILCR Summalion = 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

197E - 02 

I HQ Summation = 197E -0; 

arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole . 
aroclor- 1254 
aroclor - 1260 

A 1.75E+00 

l r O 5  A 

NA 430E+00 

730E+F 
2.00E-02 
7.70E+00 
7.70E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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rtake Equation 

IR 
EF 
EDn 
FI 
cw 

Table CIII-422 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Drinking Water 

Cw X EFX EDn X FIX IR - - 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration ' 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

cS l37+ Id 
NP237+ld 
pu258 

RnZp+4d 

Tc99 

'Ihm 

R%+8d 
R%+ld 

sr90+ld 

ThZ?8+ 7d 

NA p c i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  

%32+ lod 
u, 
u238+2d 
u235+1d 

NA 
NA 
NA 
NA 
NA 
NA . 

2 Wday 

70 Year 
350 days/year 

1 (Unitless) 
(see table below) 

NA p C i  
6.6E-01 pcffl 
3.5E-02 p C i  
7.2E-01 p C i  

NA pCffl 
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  

CDI CSF ILCR 
(pCi) (pci1-l (unitless) Ladionuclidcs 

%37+ld ' 

NP237+ id 

R%+8d 
R%?8+ld 

sr90+ld 

Thh228+ 7d 

b 8  

R"222+4d 

TC, 

-%XI 
%2+ 1od 
uz34 

u238+2i 
u235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.28+04 
1.7E+O3 
35E+04 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA .' 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.1E-07 
2.7E-08 
7.1E-07 

NA 
NA 
NA 
NA 
NA 
NA 

1.2E-06 - LILCR Summation 

C-111-670 



DA 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
SA 

Table C.111-423 
Summaq of Intake Quantitation (cbemicals) Alternative 3 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Dermal Contact wbile Bathing 

Dermal absorbed dose 
Exposure frcqucnsy 
Exposure duration tor non-carcinogens 
Exposure duration for carcinogcns 
Body wcigbt 
Average time for carcinogens (lifetime) 
Average lime for non-carcinogens (EDn x 365) 
Skin surface area available for contact 

DA X EF X ED X SA 
BW X AT 

Rcfercnccs 

Compound DA tJnitr 

aotimooy 
arscnic 
beryllium 
uranium -total 
bcnto(a)pyrc= 
carbamlc 
a r d o r -  12% 
ardor-1260 
diclbio 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 

5.4OE-10 mg/cm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm*-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mglcm2-day 

u v  mg/cm2-day 
350 daysbar 
70 Year 
IO Year 
70 kg 

25550 days 
25550 days 
uwo cm2 

Compound DA Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mglcm2-day 
NA mdcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mdcm*-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 



Via I 
I HQ Calculation 

I I CDI I RfD I HQ 
ILCR Calculation 

CDI CSF I LCR 
bmpound (mflR-day) (mflR-day)-' ( unitless1 
ntimony YA NA NA 

Compound ' . I ImflR-day) I (mflg-day) I (unitless' I antimony k A  6.OOE-OS NA 
arsenic 
beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

285E-04 NA 
S.OOE-a3 NA 
1.50E -04 1.13E -03 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

4.508-05 NA 

I I HQ Summation = 1.13E -0: 

rsenic 
eryilium 
iranium -total 
emo(a)pyrene 
arbazole 

roclor - 1260 
lieldrin 

roclor-1254 

. 190E+00 
430E+OO 

.-07 NA 
NA 
2.22E-02 
1.03E+Ol 
l.Q3E+01 

. 1.78E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I ILCR Summation = 



IR 
EF 
ED0 
EDC 
BW 
ATc 
ATn 
cs 

Table C.111-424 
Summary of Intake Quatitation (chemicals) Alternative 3 

South Field Area with Federal Ownership: Off-Properly Farmer (Adult) 
Via Inhalation of Particulates 

lnhahtion rate of gases (RAGS 1989) 

Exposurc duration for non-carcinogcm 
Exposure duration for carcinogens 
Body might 
Avenge time for carcinogcns (lifetime) 
Average time for non-carcinogens (ED0 I 365) 
Concentration of chemicals io soil 

Exposure frequency 

References 

CS X EF X ED X IR 
BW X AT 

C k i i u l  Comamtntionr 

Compoud Concentration Units 

antimony 
arsenic 
beryllium 
uranium- total 
bcnm(a)pyrenc 
carbildolc 
ardor-1254 
ardor-1260 
dicldrii 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
4.3E-09 
3.2E- 10 
5.7E-09 
4.8E-10 

NA 
1.2E-10 
1.OE - 11 
2.6E-12 

NA 
NA 
N A  
NA 
NA 
NA 
NA 

20 m’lday 
350 dayshar 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

(see table helow) 

Compaud Concentration Units 

NA NA mum’ 
NA NA mum’ 
N A  NA mum3 
NA NA mg/m3 
NA NA mum’ 
NA NA mum’ 
N A  NA mum’ 
NA NA mum3 
NA NA mum’ 
NA NA mum’ 

. NA NA mum’ 
N A  NA mum3 
NA NA mum’ 
NA NA &m’ 
NA NA m u m 3  



Tablc C.111-424 (continued) 

(mflR-day)( (mflR-day)-' I (unitless1 

1.2E-09 1.5E+O1 1BE-08 
8.8E-11 8.4E+W 7.4E-10 
lbE-09 NA NA 
13E-10 6.1E+W 8.OE-10 

NA NA NA 
3.4E-11 NA NA 

VA NA NA 

Summary of  disk Charktckzation (ckmicals) 
South Ficld Arca with Fcdcral Owncrship: Off-Propcrty Farmer (Adull) 

Via Inhalation of Particulates 

~~ 

( m a n - d a y )  I (mpllrR-day) I (unitless) 
VA NA NA 

1.2E-09 NA NA . 
8.8E-11 
16E-09 
13E-10 

3.4E-11 
2.88-12 
7.OE-13 

NA 

timony 

ryllium 
anium- total 
nzo(a)pyreae 
rbazole 
a l o r  - 1254 
=lor - 1260 
eldrin 

I HQ Calculation 
I CDI I RID I HQ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA' 

Compound 
antimony 
arsenic 
beryllium 
uranium - total 
bemo(a)pyreae 
carbazole , 

aralor-1254 

I ILCR Calculation 
I CDI I CSF 1 ILCR 
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Make  Eauation 

Table CIII-425 
Summary of Intake and Risk Quantitation (radionuciides) Alternative 3 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Inhalation of Gases and Particulates 

IR 
EF Exposure frequency 
EDn Exposure duration 
ca 

Inhalation rate of gases (RAGS. 1989) 

Concentration of radionuclides in air 

NA pCim3 

NA pcim’ 
2.58-07 pCim3 

1.9E-07 . pCim’ 
2.48-07 pCim’ 
8.7E-02 pCim3 
1.6E-06 pCim3 
4.4E-07 pCim3 
9.88-08 pCim3 
3.9E-06 pCi/m3 

CaX EF X EDn X IR 

%3z+ rod 
u234 

um+2d 
U23S+ld 

NR 

3.7E-08 
1.7E-06 
1.4E-06 
l.lE-06 

NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

20 m3/&y 
350 daystyear 
70 Year 

(see table below) 

pCim3 
pCim3 
pcim’ 
pCim3 
pCim3 
pCim3 
pCim3 
pcim’ 
pCim3 
pcim3 

CDI -P ILCR 
Radionuclides f QCi) (pCi)-’ (unitless) 

Cs137+ld 
NP237+ld 
pu238 
R%+8d 

Rn222+4d 

Tc99 

- 4 3 0  
%32+ 1M 
u, 
UZ3S+ld 
u238+2d 

R%?8+ld 

srSQ+ld 

7d 

NA . 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.2E-01 

9.38-02 
1.2E-01 
4.3E+04 
7.9E-01 
2.2E-01 
4.88-02 

1.8E-02 
8.1E-01 
7.1E-01 
5.3E-01 

t 

1.9E+00 

NA 
NA 
NA 
NA 
NA 

. NA 

1.9E-11 
2.9E-08, 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2JE-08 
2.4E-08 ’ 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
3.68-09 

6.5E- 10 
8.2E- 11 
3.38-07 
4.9E-11 
1.8E-12 
3.8E-09 
5.5E-08 
2.OE-09 
2.1E-08 
1.8E-08 
13E-08 

NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summation = 4.58-07 

C-111-675 



Inlakc Paorlion 

IR 
FI 
EF 
EDn 
EDc 
BW 
ATE 
ATn 
CS 

Table C.111-426 
Summary of Intake Quadtalion (chemicals) Alternative 3 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Produds 

CS XEF X ED X FI X IR 
BW X A T  

Ingestion rate of meat 
Fraction ingested from contaminated rource 

Exposure duration for nun-carcinogecm 
Exposure duration for carcinogens 
Bodyweight . 
Average time for carcinogenr ( l i f~the)  
Average time for nun-orcinogcnr (@Do x365) 
Concentration of chemicals in meat 

Exposure flequenq 

' 

Compoucd Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 

carbazole 
a r d o r -  1254 
a r d o r -  1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

t-=nuo(a)pY== 

N A  
3.OE-06 
5.OE-08 
2.2E-OS 
1.9E-06 

N A  
6.8B-07 
9.9E - 07 
1.7E-10 

N A  
N A  
N A  
N A  
N A  
N A  
NA 

0.101 kgfday 
0.75 (Unidcsr) 
350 dayshear 

70 Year 
70 Year , 
70 kg 

2.5550 days 
25550 days' 

Compound Concentration Units 

N A  N A  m f i 8  
N A  N A  m f i 8  
N A  N A  m a s  
N A  N A  m f l s  

N A  N A  m f l 8  
N A  N A  m o s  
N A  N A  m f l s  
N A  N A  mnd118 
N A  N A  m w b  
N A  N A  mg/lr8 
N A  N A  m f l s  
N A  N A  mg/lrs 

N A  N A  mg/lr8 

N A  N A  m f l 8  
N A  N A  mg/lr8 



Table C.111-426 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

Compound 
antimony 

HQ Calculation 
I I CDI 1 RID I HQ 

ILCR Calculation 
CDI CSF ILCR 

(m&R-day) (mgkR-day)-’ Iunillers) 
YA 

Compound 
antimony 
arsenic 
beryllium . 
uranium-total - 
bemo(a)pyrenc 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

(m&-day) I (mp/kR-day) I (unitless) 
NA 4.OE-04 NA 

3.1E-09 3.OE-04 
-11 
-08 
-09 

- 10 
-09 
- 13 

S.OE-CK3 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

1.OE -05 
1.OE-m 
7.5E-06 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.68-09 

I I HQ Summation = 1SE-OS 

arsenic 
beryllium 
uranium-to~al 
bemo(a)pyrene 
carbazole 
aroclor-1254 
aroclor-1260 

3.1E-09 
5 . E - 1 1  
238-08 
2.OE-09 
A 
7.1E-10 
1.OE-09 

I dieldrin E- 13 

LILCR Summation = 3.3E-08 

NA 
1SE+00 
43E+00 

NA 
73E+00 

7.7E+00 
7.7E+00 
lhE+Ol 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
5.5E-09 
23E-10 

NA 

NA 
1 . 4 ~ - m  

5.4E-09 
7.98-09 
2.9E-12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table CIII-427 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownenhip: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

ntakc Equation 

IR 
. n  

EF 
EDn 
Cf 

Cf X EFXEDn X Fl X IR 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

O137+ld 
NP237+ld 
pupe 

Rn?22+4d 

Tc99 

n4w 

%26+8d 
R%+ld 

Sr90+ld 

%+7d 

NA p C i g  

NA p C i g  

ERR p C i g  

l.lE-06 pcinCg 

6.2E-06 pCi/kg 
4.7E-06 pC=i/kg 

1.4E-04 PCilkg 
5.3E-04 pCi/kg 
438-08 pCi/kg 
2.1E-06 pC&g 

%32+ 1od 
u234 

%3+zd 
h + l d  

NA 
NA 
NA 
NA 
NA 
NA 

0.101 k g b y  
0.75 (Unitless) 
350 &y-sryCar 
70 Year 

2.OE-08 pC=i/kg 
6.6E-03 pCi/kg 

7.28-03 p C i g  
3.E-04 p c i g  

NA Pc* 
NA p C i g  

NA pC&g 
NA pC&g 

. NA pCi/kg 
NA p c i g  

CDI CSP ILCR 

%37+1d 
N!??37+ld 
P U B 8  

Rn?22+4d 

Tc99 

~ 2 3 0  
m232+ 1od 
u234 

%8+Y 

Ra226+8d 
R%+ld 

sr90+ id 

%28+7d 

u235 + Id 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 
2.OE-03 

1.1E-02 
8.7E-03 

2.E-01 
9.9E-01 
8.1E-05 
3.98-03 
3.7E-05 
1.2E+01 

- 6.9E-01 
1.3E+01 

NA 

NA 
NA . 
NA 

' NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E- 11 
13E- 12 
55E- 11 
13E- 11 
1.E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
4.3E- 13 

8.9E- 12 
8 . E -  13 

9.6E-12 - 
1.3E- 12 
4.4E- 15 
5.1E- 14 
63E- 15 
2.OE- 10 
1.1E-11 
2.E- 10 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

5.OE- 10 - I ILCR Summation - 

C-In-678 



Table C.111-428 
Summary of Intake Quaotitation (chemicals) Alternative 3 

South Field Area with Federal Ownership: Off-Properly Farmer (Adult) 
Via Ingestion of Dairy Products . 

- Intake Epnatiom - CS X E F  X ED X FI X IR 
BW X AT 

IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

.Ingestion rate of dairy produsts 
Fraction ingested from contaminated source 
Expmure frequency 
kporurc  duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average lime for carcinogens (lifetime) 
Average time for non-carcinogens (@Do x 365) 
Concentration of chemicals in animal products 

Cbemical Conantrations 

Cam pound Concatration Units 

antimony 
arsenic 
hcryIlium 
uranium-total 
knzo(a)pyre= 
arbazolc 
ardor-1254 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

References 

0.4 Uday 
0.75 (Unitless) 
350 dayskar 
70 Year 
70 Year 
70 kg 

25550 daya 
25550 days 

Compould Concentration Units 

N A  N A  ms/lle 

N A  N A  m o l !  
N A  N A  m w h  
N A  N A  m a 8  
N A  N A  me/lrlt 
N A  N A  m a g  
N A  N A  m a s  
N A  N A  mglLs 
N A  N A  mglLs 
N A  N A  m a g  
N A  N A  m o g  
N A  N A  m o l 7  
N A  N A  m o g  

N A  N A  - m a g  

NP N A  



Table C.111-428 (continued) 
Summary of Risk Charactekalion (chemicals) 

South Field Area with Federal Ownership: Off-Properly Farmer (Adult) 
Via Ingestion of Dairy Products 

HQ Calculation . 
I CDI 

:ompound 
ntimony , 

rsenic 
eryllium 
ranium- total 
emo(a)pyreae 
arbazole 
roclor-1254 
roclor-1260 
ieldrin 

I 
I HQ Summalion = l.lE-04 

ILCR Calculation 
I CDI I ILCR 

bmpound 
ntimony 
rsenic 
cryllium 
lranium-total 
cnzo(a)pyrene 
arbazole 
roclor- 1254 
roclor -1260 
lieldrin 

I (unitless) 
NA 

6.5E- 10 
8.OE-13 

18E-08 
NA 

NA 
6.88-09 
9.98-09 
3.78-12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I 
I ILCR Summation = 3.513-Clf 
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ntake Equation 

IR 
Fl 
EF 
EDn 
CP 

Table C.111-429 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 ,  

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Dairy Products 

- - Cp X EF X EDn X FI X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

O137+ld 
NP237+ld 

R%+8d 
R%+ld 

sr90+ld 

%28+ 7d 

%a 

Rnp2+4d 

Tc, . 

n%3ll 

NA 
9.6B-08 

NA 
1.1E-05 
8SE-06 

ERR 
7.2E-04 
6.3E-04 
3.7E-08 
1.8E-06 

%32+ 1od 
u734 

u2u1+2d 
u235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

1.7E-08 
2.4E-02 
1.3E-03 
2.6E-02 

NA 
NA 
NA 
NA 
NA 
NA 

0.4 Vday 
0.75 (Unitless) 
350 daysfyear 
70 Year 

CDI CSY ILCR 
Radionuclides (pCi) (pCi)- (unitless) 

NA 2.8E- 11 NA 

NA 2.2E- 10 NA 
7.lE-04 2.2E- 10 1.6E- 13 

8.1E-02 7.8E- 10 6.3E-11 
6.28-02 1.OE- 10 6.2E- 12 

3.6E- 11 1.9E- 10 5.3E+00 
1.3E- 12 6.OE- 12 4.6E+00 

2.7E-04 5.5E- 11 15E- 14 
1.3E-11 1.7E- 13 13E-02 

1.2E-04 1.7E- 10 2.1E- 14 
1.7E+02 1.6E-11 2.8E-09 
9.7E+00 1.6E-11 1.6E- 10 
1.9E+02 2.OE- 11 3.8E-09 

O137+ld 
NP237+ld 

R%+Od 
R%+ld 

sr90+ld 

%28+7d 

NA 1.7E- 12 NA 
R%2+4d 

Tc, 

'Ih, 
%32+ lod 
u234 

u238+2d 
Id 

NA NA NA NA 
NA NA NA NA . 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

1 ILCR Summation = 7.OE-09 



Table C.111-430 
Summary of Intake Qumtitatim (chemkals) Alternative 3 

South Field A r a  with Federal OIyocrsbip: Off-Property Farmer (Adult) 
Via Ingestion of Vegetables rod Fruits 

1R 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

P CS XEF X ED X FI X IR 
BW X A T  

Ingestion r a k  of buitr or vcgclablea 
Fraction ingcrkd from conlaminated aource 

Expolure duration for oon-carcinogem 
Exposure duration for carcinopnr 
Body wight 
Average time for carcinogens (lifelime) 
Average time for non-carcinogcna (ED0 I 365) 
Concentration of chemicals io vcplablca 

Expolurc frcquency 

Cbcriul Coaccnfnliou 

Compoud Concentration Uniu 

antimony 
arsenic 
beryllium 
uranium -total 
hnuD(a)pyre= 
c a r b d c  
ardor-1254 
a r d o r -  1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

Rcfcrcncrr 

N A  
I.4E-OS 
5.lE-07 
1.te-OL 
7.78-07 

N A  
2.68-07 
2.78-08 
2.58-09 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.122 tdday 
1 (Unitlcrr) 

350 d a y a l p r  
70 Year 
70 Ycar 
70 k& 

25550 days ' 

25550 daya 

Compoud Concentration Uniu 

N A  
N A  
N A  
N A  
N A  

' N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  ' 
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Table C.111-430 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

Compound 
antimony 

I HQ Calculation ' 

I CDI 
ILCR Calculation 

CDI CSF ILCR 
(mp/kE- day) ( m a n  -day)-' (unitless) 

NA NA 'NA 
hmpound 
intimony 
lrsenic 
aryllium 
iranium - lotal 
amo(a)pyTene 
. a r b w l e  
iroclor- 1254 
iroclor-1260 
lieldrin 

' 

' 

43E-10 NA NA 
46E-11 NA NA 

arsenic 
beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor-1254 
aroclor -.1260 

I HQ Summation = 6.OE - 0: 

I dieldrin 4.28-12 16E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.48-08 18E+00 
9.OE-10 43E+00 
18E-OS NA 
13E-09 73E+00 

VA 2.OE-02 
43E-10 7.7E+00 
46E-11 7.7E+00 

I ILCR Summation = 5.98-08 

4.2E-OB 
3.9E - 09 

9.4E-09 
NA 

NA 
3.38-09 
3.5E- 10 
6 . E - 1 1  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table CIII-431 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

itakc Equation 

IR 
FI 
EF 
EDn 
cv 

CvX EFX EDn X FI X IR - - 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegelables 

NA 
2.5E-04 

NA 
2.7E-04 
2.48-04 

ERR 
4.6E-03 
6.98-04 
9.6E-05 
4.3E-03 

‘%z+ iod 
u734 
UPS+ld 
uPg+2d 

NA 
NA 
NA 
NA 
NA 
NA 

4.1E-05 
3.2E+00 
1.7E-01 
3.5E+00 

NA 
NA 
NA 
NA 
NA 
NA 

0.122 kg/day 
1 (Unitless) 

350 dayslyear 
70 Year 

ILCR 
(unitless) 

CDI 
(pCi\ (PCI Ladionuclidcs 

cs137+ld 
NPP7+ld 
hda 
Rapa+ad 
R%+ld 
R~z.z2+4d 
sr90+ Id 
Tc99 
%28+7d 
%3a 
%3z+ 1od 
urn 
%a+2d 
u23S + id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
7.4E-01 

8.2E-01 
7.3E-01 

1.4E+01 
2.OE+00 
2.9E-01 
1.3E+01 
1.2E-01 
9.6E+03 
5.2E+02 
l.lE+04 

NA 

NA 
NA 

NA 
NA 
NA 

NA I 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.E- 12 
3.6E-11 
1.3E- 12 
55E- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 - 
1.6E-11 
2.OE- 11 

NA 
NA 
NA , 

NA 
NA 
NA 

NA 

NA 
1.6E- 10 

6.4E- 10 
7.3E- 11 

5.OE- 10 
2.7E- 12 
1.6E- 11 
1.7E- 10 
2.1E- 11 
1JE-07 
83E-09 
2.1E-07 

NA 

NA 
NA 
NA . 
NA 
NA 
NA 

3.7E-07 f I ILCR Summation 

C-111-684 



IR 
EF 
EDn 
E D C  

BW 
ATc 
ATn 
cs . 

Table C.II1-432 
Summary of Intake Quanlilation (chemicals) Allernalive 3 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Drinking Water Ingeslian 

Ingestion rate of groundwater (RAGS 1989) 

Exposure duration for non-carcinoge~~ 
Exposure duration for carcinogens 
Body might 
Avenge time for arcinogcnr (lifelime) 
Average time for non-carcinogens (EDn x365) 
Concentration of chemicals in groundwater 

exposure frequency 

CS X EFX ED X 1R 
BW X AT 

Cbcliul Co.a.tntiona 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrcnc 
carbazole 
ardor-1254 
ardor-1260 
dieldrin 

NA 
NA 
N A  
N A  
N A  
N A  
NA 

N A  
N A  I 

NA ' 

2.368-03 
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  

' 1 Uday 
350 dayslycar 

6 Year 
6 Year 

1s kl 
25550 days 
2190 daym 

Compound Concentration Units 

N A  N A  msn 
N A  N A  m%l 
N A  N A  m%l 
N A  N A  m%l 
N A  NA m%l 
NA N A  m d l  
N A  N A  m%l 
N A  NA mpn 
N A  N A  m d l  ' 

N A  N A  m%l 
N A  NA m%l 
NA N A  m d  
NA N A  m%l 
N A  N A  m%l 
N A  N A  msn 

Rcfercnces 



Table C.111-432 (continued) 
Summary of Risk Charade-rization (chemicals) 

South Field Area with Federal Ownership: Off -Property Farmer (Child) 
kinking Water Ingestion 

ILCR Calculation 
I CDI 

Vii 

[ HQ Summation = 460E-0i 

beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor - 1254 
aroclor- 1260 
dieldrin 

5.00E-03 
3.00E-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

5.00E-OS 

NA . 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

460E- -02 
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Table CIII-433 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Drinking Water 

M a k c  Esuation - - CW X EFX EDn X FI X IR 

IR 
EF Exposure frequency 
EDn Exposure duration 
FI Fractional intake for radionuclides 
cw 

Ingestion rate of groundwater (RAGS, 1989) 

Concentration of radionuclides in groundwater 

cs137+ld 
NP237+ Id 
PU238 

R"m+4d 

Tc, 

-l.??30 

R%26+8d 
R%+ Id 

sr90+ld 

, n228+7d 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

p C i  
PCin 
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p c i  
p C i  

n P z +  1od 
us4 

upa+2d 
u23S + Id 

NA 
NA 
NA 
NA 
NA 

. NA 

NA 
6.6E-01 
3.5E-02 
7.2E-01 

NA 
NA 
NA 

NA 
NA 

NA. 

1 Vday, 
350 daystyear 

6 Year 
1 (Unitless) 

(see table below) 

p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  

CDI CSF ILCR 
Radioauclidcs (pCi) (pcil-' (unitless) 

CS137+1d 
NP237+ld 

Ra226+8d 
R%28+ld 

srsO+ld 

'Ih2ur+7d 

PUVS 

Rnz+4d 

Tc, 

- 4 3 a  
%3z+ 1lM 
u?34 

"m+2d 
u235+ld 

. NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.4E+03 
7.4E+01 
1.5E+ 03 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E-10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA . 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 
NA 

2.28-08 
1.2E-09 
3.OE-08 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = 5.3E-08 

C-111-687 



c 
f 
k 
P 
p. c 

z 
& 
00 
00 

Table C.111-434 
Summary of Intake Quaotitation (chemicals) Alternalive 3 . 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Dermal Contact while Bathing 

EDn 
EDc 
BW 
ATc 
ATn 
SA 

ii D A  X EPX E D  XSA 
B W X A T  

Dermal abrorbcd doac 

Expasure duration for non-carcinogem 
Expmurc duration for carcinogcor 
Body weight 
Average time for carcinogenr (lifetime) 
Avenge time for non-urcinogena (EDn 1365) 
Skin rurfacc arca available for contact 

expaswe frequency 

Compound D A  Uoitr 

antimony 
arsenic 
beryllium 
uranium --foul 
&om(a)pyreoc 
carbazole 
a r d o r -  12% 
a r d o r - 1 2 6 0  
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 

NA . 

Rcfercoccr 

NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 

5.4OE- 10 mglcm2-day 
N A  mglcm2-day 
NA mdcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mgJcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 

u v  mg/cm*-day 
350 dayshear 

6 Year 
6 Year 

IS kg 
25550 days 
2190 days 
8000 cm2 

Com pound D A  Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA . 
NA 

NA mglcm2-day 
NA mglcmz-day 
NA mdcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 



Table C.111-434 (continued) 

Via E 

Summary of Risk Characte-rization (chemicals) 
South Field Area with Federal Ownership: Off-Property Farmer (Child) 0 

rmal Contact while Bathing ~ 

ILCR Calculation 
I CDI I CSF I ILCR 

I HQCalculation 
I I CDI I RfD 1 HQ 
Compound 
antimony 
arsenic 

lmp/Lg-dayl I lmp/kg-day) I (unitless) 
NA 6.00E-05 NA 
NA 

beryllium A 
uranium- total 
bemo(a)pyreoe 
carbazole 
aralor-1254 
aralor-1260 
dieldrin 

I I HQ Sumomtion = 184E-03 

2BSE-04 
5.00E-03 
1.50E -04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E -05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

184E - 03 

Compound I ImplLII-dayl((mp/LI1-day)-' I (unitless] 
antimonv h A  
arsenic 
beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor-1254 
aroclor-I260 
dieldrin 

NA 
190E+00 
430E+00 

NA 
NA 
2.22E-02 
1 .CBE + 01 
l.mE+Ol 
1.78E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation = NP 

5 F  
='p .- p 



- 

I. 
Table C.111-435 

Summary of Intake Quahitation (chemicals) ALlcrnativc 3 
South Ficld A r u  with Federal Oarnerdtip: Off-Properly Fumer (cbild) 

V u  Inhalation of Pmtlculau 

IR 
EF 
ED0 
E D C  
BW 
ATc 
ATn 
cs 

Inbablion rate of gases (RAGS, 19S9) 

Erporurc duration for non-urcinogem 
Erporurc duration lor urcinogcco, 
Body wigbt 
Average lime lor urcinogenr (lifelime) 
Avcra8e timc for non-~IC~ogcO$ (EDnXMS) 
Concentration of chcmiula in soil 

Exporurc Ircqucncy 

CS XEPX ED X 1R 
BW X A T  

12 m’/&y 
350 daystpar 

6 Ycar 
6 Year 
IS k8 

25550 day 
2190 days 

( s a  ublc below) 

’ Com poud Concentralion Units 

antimony N A  mgtm’ 
arrcnic 4.m-09 m g d  
beryllium 3.2E-IO mum’ 
uranium-total 5.7E-09 mum’ 
knzo(a)pyrcoc (.BE- 10 mum’ 
u r b l d c  NA m g d  
a r d o r -  lZS4 1.2E-IO m g d  
ardor-1260 I.OE-ll , mum’ 
duldrin 2.6E- 12 mum’ 

NA NA mum’ 
NA NA mum’ 
NA NA mym’ 
NA N A  mum’ 
NA NA mum’ 
NA NA mgim’ 
NA N A  mum’ 

’ .  

Compound Concentration Units 

NA 
N A  
NA 
N A  
NA 
N A  
N A  
N A  
N A  
N A  
NA 
N A  
NA 
N A  
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 

1. I 



Table C.111-435 (continued) 

:ompound . 

Summamy OF Risk Characterization (cbcmicals) 
South Ficld Area with Fcdcral Oarncrrhip: Off-Property Farmcr (Child) 

Via lobalation of Particulates 

HQ Calculation 
CDI RID HQ 

[mfllrg-day) [mpfka-day) [udless] 
YA NA NA Intimany 

1ncnic 
aryllium 
innium - total 
wuzo(a)pyrcoc 
arbazdc 
iroclor- 1254 
iralor- 1260 
licldrin 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA , NA 
NA NA 
NA NA 
NA NA 

I 

I Hazard Quotient Sum = N A  

I ILCR Calculation 
I CDI I CSP 

ncoic 
aryllium 
iranium-lotd 
Icmo(a)pymoc 
arbazolc 
#roclor - 1254 
trodor- 1260 
luldrin 

l.SE+Ol 
8.4E+00 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.1E+00 

lbE+Ol 

4.2E-09 
1BE-10 

19E-10 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 
NA 
NA 
NA 
NA 

2.7E-12 

I ILCR Snmmation = 468-09 

I .  
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Table CIII-436 
Summaq of Intake and Risk Quantitation (radionuclides) Alternative 3 
South Field Area with Federal Ownenhip: Off-Property Farmer (Child) 

Via Inhdation of Gasea and Particulates 

ntake Esuatioa 

IR 
EF 
EDn 
ca 

Inhalation rate of gases (RAGS, 1989) 

Exposure duration 
Concentration of radionuclides in air 

Exposure frequency 

NA 
2.58-07 

NA 
1.98-07 
2.48-07 
8.7E-02 
1.68-06 
4.48-07 
9.88-08 
3.98-06 

pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
6 i m 3  
6 i m 3  

CaXEF X EDn X IR 

%2+ I011 
u734 
UPS+ld 
uo8+2d 

NA 
NA 
NA 
NA 
NA 

o NA 

3.78-08 
1.78-06 
1.48-06 
1.18-06 

NA 
NA 
NA 
NA 
NA 
NA 

12 m3/day 
350 daysfyear 
6 Year 

(see table below) 

6 i m 3  
pCim3 
pCim3 
pc im3  
pCim3 
pCim3 
pCim3 
c i m 3  
c i m ’  
pc im3  

CDI CSP ILCR 
(uCi) (pCi)-’ (unitless) ladionuclides I 

NA 1.98-11 NA 
%37+ld 6.38-03 2.98-08 1.88- 10 
NPY47+1d NA 3.98-08 NA 
pups 4.88-03 7.08-09 3.38- 11 
R%26+8d 6.1E-03 6.98- 10 4.28- 12 

R%22+4d 4.1E-02 6.2E- 11 2.5E- 12 ST* Id 
1.18-02 8.3E- 12 9.38- 14 

Tc99 
238-03 7.88-08 1.98- 10 

%Zi3+ 7d 
9.88-02 2.98-08 2.88-09 

%3a 9.48-04 1 .IE-07 1.08- 10 
%32+ 1011 4.28-02 2.68-08 1.18-09 
u234 

3.68-02 2JE-08 9.18-10 upS+ld 
2.7E-02 2.48-08 6.58- 10 u238+2d 

NA NA NA 
NA 

NA 
NA NA 

NA 
NA 

NA NA 
NA 

NA 
NA NA 

NA 
NA 

NA NA 
NA 

NA 
NA NA NA 

R%+ld 2.28+03 7.7E- 12 l.7E-08 

ILCR Summation = 2.38-08 f 

C-III-692 



a .  

IR 
FI 
EF 
@Do 
E D c  
BW 
ATc 
ATn 
cs 

P 

lable  C.111-437 
Summary of Intake Quanlilatian (chcmkaln) Allcmativc 3 

Soulh Field A r u  with Federal Ownership: Off-Property Fumcr (Child) 
V u  losestion of b i d  Rodudr 

Ingestion rate of meat 
Fraction ingested from contaminalcd source 
fixpure frcqucncy 
f i x p u r e  dunlion for non-orchogecllt 
E r p u r e  duration lor carcinogens 
Bodywcigbt 
Average time for carcinogens (lifetime) 
Avenge h e  lor non-carcinogens (EDOX 365) 
Concentration of chemicals in meal 

CS X E F X E D X F I X I R  
BW X A T  

Compound Concentration Units 

anlimony N A  mdlrr 
arsenic 3.OE-M mb?s 
beryllium 5.08-08 mdlrs 
uranium -total 2.2E-OS m d k l  
knm(a)pyre= 1.28-06 m w h  
carba2de N A  m o r  
a r d o r -  1254 6.88-07 wu 
ardor-1260 9.98-07 mdlrg. 
dieldrin 1.7E-10 . mgkg 

N A  N A  m l w  
N A  N A  mgks 
N A  N A  mgks 
N A  N A  m g k s  
N A  ' N A  ~ g k l l  
N A  N A  m o l  
N A  N A  m o r  

0.039 kg/day 
0.75 (Unidess) 
350 daysbar 

6 Year 
6 Year 

ISkg . 
25550 days 
2190 days 

Corn pound Concentration Units 

N A  N A  mW%r 
N A  mdlrs 
N A  mdL8 

N A  . 

N A  N A  mdlrr 
N A  N A  m o l  - N A  N A  mdlrr 
N A  N A  mgkr 
N A  N A  mdlrs 
N A  N A  mgks 
N A  N A  m o r  
N A  N A  mdlrl 
N A  N A  mgk8 
N A  N A  mgkg 
N A  N A  mgks 
N A  N A  m g k l  

N A  



Table C.111-437 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Off-Properly Farmer (Child) 
Via Ingestion of Meat Productr 

I HQ Calculation 
I CDI I RfD I HQ 

otimony 
rreaic 
cryllium 
ranium - total 
euzo(a)pyrenc 
arbazdc 
roclor-1254 
roclor-1260 
ieldrio 

bmpound I [rndka-day) I (mdkg-day) I lunillesr] 
k A  4.OE-04 NA 

3.OE-04 19E-OS 
5.OE-03 19E-08 
3.OE-03 1.4E-05 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA ' NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

S.OE-OS tm-09 

NA I?A 

I 

I IIQ Summalion = 3.2E-0 

I ILCR Calculalion 
I CDI 

srrenic 
beryllium 
uranium-told 
benio(a)pyrcnc 
carbazde 
aralor-12S4 
aralor- 1260 
dieldrin 

I 

lEE+rn 
43E+OO 

7 3 ~ + r n  

7 . 7 ~ + r n  

NA 

2.OE - 02 

7.7Et00 
16E+OI 

NA 
.NA 
NA 
NA 
NA 
NA 
NA 
N A '  
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 

8.5E- 10 
3 . X - 1 1  

1.4E-09 

8.4E-10 
1.2E-09 
4.SE-U 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

43E-0( I ILCR Summation = 
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Table CIII-438 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Products 

ntake muation 

IR 
FI 
EF 
EDn 
Cf 

= Cf X EFX EDn X FI X IR 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

NA 
LIE-06 

NA 
6.28-06 
4.7E-06 

ERR 
1.4E-04 
5.38-04 
4.3E-08 
2.1E-(X 

%32+ 1od 
u234 
U23J+td 
U'LUI+M 

NA 
NA 
NA 
NA 
NA 
NA 

2.OE-08 
6.68-03 
3.78-04 
7.2E-03 

NA 
NA 
NA 
NA 
NA 

. NA 

0.039 kg/day 
0.75 (Unitless) 
350 daysfyear 

6 Year 

CDI CSP ILCR 

NA 

NA 
6.5E - 05 

3.88-04 
2.98-04 

8.8E-03 
3.38-02 
2.7E-3-06 
IJE-04 
1.2E-06 
4.OE-01 
2.3E-02 
4.4E-01 

IA 

NA 

2.8E-11' 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE-10 
1.7E-12 
3.6E- 11 
1.3E- 12 
S.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

[A 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA 

NA 
1.4E- 14 

2.9E- 13 
2.9E- 14 

3.2E- 13 
4.3E-I4 
1.5E- 16 

2.1E- 16 
6.5E- 12 
3.7E- 13 
8.9E- 12 

NA 

i.z- 15 

NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation n 1.6E- 11 

c-III-695 



1 

IR 
Fl 
8P 
@Do 
8Dc 
BW 
ATc 
ATn 
cs 

Table C.111-439 
Summary of Intake Qumtilatim (chemieah) Alternative 3 

South Field A r u  wilh Federal Ownership: Off-Property Farmer (Cbild) 
V u  Ingeflim of Dairy Produclr . 

CS X EP X ED X FI X IR 
BW X AT 

Ingcrcion ratc of dairy prodwb 
Fraccion ingesud Irom mnIaminalcd rourcc 

f!qosurc duration for 000-arcirrogcm 
@sporure duratbn for arcinogcar 
Bodywcyhl I 
Avcngc cimc for carcinogcar (lkhimc) 
Average lime for 000-orcbogcnr (@Do 1365) 
Conccnlncioa of chcmicah b animal producb 

Expcrurc Ircqucny 

rnlimooy 

beryllium 
uranium-total 

a r b a d c  
a r d o r -  I2S4 
ardor-1260 
dicldrin 

8ISCOU 

hcn=+)pwe= 

E=. 
NA 
NA 
NA 
N A  
NA 

NA 
9.08-08 
4.58-11 
7.88 -os 
3.78 - 07 

N A  
2.28-07 
3.18-07 
5.68- 11 

NA 
NA 
NA 
NA 
NA 
N A  
N A  

0.9 Uday 
0.75 (Unitleu) 
350 &yr/)nr 

6 Y u r  
6 Ycar 

15 kg 
2SSSO dayr 
2190 dayr 

Compound Conccnlracion Unib 

NA 
N A  
N A  
NA 
NA 
N A  
N A  
NA 

E 
NA 
N A  
NA 
NA 
NA 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  



Table C.111-439 (continued) 

hmpound 
intimonv 

Summary of Risk Cbaractekzatioo (&emicals) 
South Field Area witb Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Dairy Produch 

ILCR Cakulation 
CDI CSP ILCR 

(m&a - day) ( mglllg -day)- ' [ unitless 1 
h A  NA NA 

Compound 
antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrcoc 
arbazdc 
aroclor- 1254 
a r d o r -  1260 
dieldrin 

N, 
Nd 
N. 
N. 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

HQ Calculation 
CDI RCD HQ 

[mdkfi-day) (mdkg-day) funitless' 
iA  4.OE-04 NA 
3.98-09 
2.OE-12 
3.48-06 
1bE-08 

9.38-09 
13E-08 
2.4E - 12 

iA  I 

4A 
4A 
(A 
dA 
JA 
JA 
JA 

JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
rlA 
JA 
JA 

IA . 

3.OE-04 13E-OS 

3.OE-03 1.lE-03 
~ . o E - @  3 . 9 ~ - t a  

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

S.OE-05 4EE-08 

IIQ Summation = I.1E-O[ 

irsenic 
wryUium 
iranium - total 
wnzo(a)pyrene 
arbazole 
bralor- 1254 
iroclor- 1260 
lieldrin 

lEE+00 
43E+00 

73E+00 
2.OE-02 
7.7E+M 
7.7E+00 
16E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation = 26E-08 

59E- 10 
7.2E- U 

1.OE-OB 

6.1E-09 
8.98-09 
3.38-12 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table CUI-440 
S&ay of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownenhip: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

 take Euoatioa 

IR 
FI 
EF 
EDn 
CP 

Ingestion rate of dairy producte 
Fraction ingested from c o n b a l e d  source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal producu 

0.9 Vday 
0.75 (Unitless) 
3SO daWear 

6 Year 

NA P C i  
9.6E-OS fl&g 

NA p C i  
1.1E-05 pC@ 
8.5E-06 p c m  

ERR pC&g 
7.28-04 pC@ 
6.38-04 fl* 

1.8E-06 p c i  
3.E-08 p c i  

NA NA p C i  
NA NA p C i  
NA NA p C i  
NA NA fli 
NA NA p c ' i  

CDI CSP ILCR 
(vCi> fvci>-' (onitlerrl Ladioauclidcr 

%37+ld 
NP237+ld 
h 

R~p2+4d 
Sl!nJ+ld 
Tc99 

.rh, 
%z+ 1od 
u234 
UPS+ld 
Um+a 

Rap6+8d 
Rapb+ld 

?hPa+ 7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.4E-04 

1.6E-02 
1.2E-02 

l.OE+OO 
8.9E-01 
S.2E-05 
258-03 
2.4E-05 
3.4E+01 
1.9E+OO 
3.7E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.E- 12 
3.6E-11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
3.OE-14 ' 

1.2E-11 
1.2E- 12 

' 3.7E-11 
1.2E- 12 
2.9E- 15 
3.2E- 14 
4.OE- 15 
5.48- 10 
3.OE- 11 
7.4E- 10 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.4E-09 I I ~ R  Sommatioa = 

C-III-698 



Table C.111-141 
Summary of Intake Quanlitatiua (chemicals) Ahernalive 3 

South Field Area with Federal Ownership: Off-Propcfiy Farmer (cbild) 
Via Ingetaim of Vcgtlablcr and h u a r  

ImIake bmatioq P CS X E F X  ED X F I X  IR 
. B W X A T  

IR 
FI 
@P 
@ D O  

E D C  

BW 
ATc 
ATn 
cs 

C m  

Compoud Concentration Vniu 

antimony 
arsenic 
beryllium 
uranium-total 
kn@a)pyrc= 
a r b a d c  
arodor-1254 
arodor- I 2 6 0  
dieldrin 

N A  ' 

N A  
N A  
N A  
N A  
NA 
N A  

N A  =wh 
I.(@-OS m@6 
S.4E-07 m o l .  
1.18-02 m@6 
4 . W  - 07 m a 6  

m@6 2.68-07 
2.78-08 , m a g  

N A  m@6 
N A  m a 6  
N A  m 0 6  
N A  m 0 6  

N A  mdL6 
N A  m a 6  

N A  mwkr 

2.SE-09 m a s  

N A  mdLs 

:ci: 

!. -- 
. ". 

I- _ _  

0.1 kdday 
1 (Unitless) 

350 days&ar 
6 Year 
.6 Year 
1s kg 

2.5550 dayl 
2190 dayl 

Compoud Concentration Uniu 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Table C.111-441 (continued) 
Summary of Risk Cbaractcrization (cbcmicals) 

Soutb Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

Compound 
antimony 

ILCR Calculalion 
CDI CSP ILCR 

[mgka-day) (rnp/kR-dlY)” (unitkrsj 
b A  NA NA 

kryUium 
uranium - total 
bcuzo(a)pyrent 
carbazole 
rroclor-1254 
rralor-1260 

Compound 
antimony 
arsenic 

3.4E-09 
6.0E-05 
3.1E-09 

1bE-09 I- 1AE-IO 

HQ Calculation 
CDI RID HQ 

ImlJLa-dry) Imrdlra-day) lunitless) 
NA 

9.28-08 

I dieldrin E - l l  

4.OE-04 
3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-OS 

NA 
3.1E-04 
6.98-07 
23E-02 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.28-07 

I I iiQ Sumnulioo = 23E-02 

arsenic 
beryllium 
uranium - total 
kmo(a)pyrcnt 
carbazole 
aroclor - I254 

798-09  
3.OE-10 
588-06 
2bE- 10 

1.4E-10 
aroflor-1260 . 
dieldrin 

18E+rn 
43E+00 

73E+rn 
2.OE-02 
7.7E+00 
7.7E+rn 
lbE+OI 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.4E-OB 
13E-09 

19E-09 

1.IE-a 
1.2E-IC 
2.2E-11 

N A  

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = 1AE-Ol 

I 
I i b ’  
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Table CIII-442 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruita 

Intake Equation 3 CVX EFX EDn XFl X IR 

IR Ingestion rate of Guiu or vegetables 0.- .-, 
FI 
EF Exposure frequency 
EDn Exposure duration 
a. 

Fraction ingested Gom contaminated source 

Concentration of radionuclides in vegetables 

NA 
2.5E-04 

NA 
2.78-04 
2.4E-04 

ERR 
4.68-03 
6.98-04 
9.6E-05 
4.38-03 

%Z+ 1M 
uz34 
U23S+ld 
upa+2d 

NA 
NA 
NA 
NA 
N A  . 
N A  

W Y  
1 (Unitless) 

350 dayslyear 
6 Year 

4.1E-OS p C i  
3.2E+00 pCiig 
1.7E-01 p C i g  
3.5E+00 pCiig 

NA pCi/kg 
NA p C i g  
NA p C i g  
NA p C i  
NA p C i  
NA pcinte 

CDI CSP ILCR 
tadionuclides [pCi) (pci)-' (unitless) 

O137+ld 
NP?37+ld 
%36 
Raps+ad 

Rnm+4d 

=c99 

Thpo 
%z+ lLm 
UgC 

uZw)+2d 

R%3+Id  

sr91+ Id 

n228+ 7d 

'23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
5.2E-02 

5.88-02 
5.lE-02 

9.78-01 
1.4E-01 
2.OE-02 
9.OE-01 
8.68-03 
6.7E+02 
3.6E+01 
7.48+02 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
1.38-12 
5.5E- 11 
1.38-11 
1.E- 10 
1.68- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.1E- 11 

4.5E- 11 
5.1E- 12 

3.5E- 11 
1.9E-13 
1.1E- 12 
1.2E- 11 
1.5E- 12 
l.lE-08 
5.8E- 10 
1.5E-08 

NA 

N A  
NA 
NA 
N A  
NA 
NA 

[ILCR Summation =I 2.68-08 

C-111-701 



Table C.111-443 
Summary of Inlakc Quanlitaioo (chcmkaks) Allernalive 3 

South Fuld Area with Private <)amersbip: Off -Ropcriy Farmcr (Adult) 
Via Drinking Water ingation 

Jmfakc B c l u t b m  

1R 
EF 
EDn 
EDc 
BW 
ATc 
AT0 
cs 

CS X EF X ED X IR 
B W X A T  

lnprtion ralc of Erounhvlkr (RAGS 1989) 

E.porwc duration for non-arcinogem ' 

Exposure duration for urcinogear 
Body wight 
Average time for a r c i D o p ~ l  (IiIClimc) 
Avera8e lime for non-carcinogens (@Do IN) 
Conunbacion of chcmblr h groundunlcr 

exporure frcqucny 

Rckrcncrs 

Compound , Concentration Unilr 

antimony 
arsenic 
kryilium 
uranium-total ' 

u r b a d e  
ardor-1254 

. ardor-lZdO 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

knzo(a)pyre= 

NA =dl 
NA =dl 
NA mdl 

1.03@-M mdt 
NA m d l  
NA =dl 
NA mdl 
NA m d l  
NA =dl 
NA =dl 
NA m d l  
NA m d l  
NA m d l  
NA mdt 
NA mdl 
NA m d l  

2 uday 
350 daysbar 

70 Year 
70 Year 
70 kg 

25sso dap 
25550 dayr 

Con pound Concentration Units 

NA NA =dl 
NA NA =dl 
NA NA mdl 
NA NA m d l  
NA NA =dl 
NA N A  =dl 
NA NA m y l  
NA NA =dl 
NA NA m y l  
NA NA =dl 
NA NA =yl 
NA NA =dl . 
NA NA =sn 
NA NA - =dl 
NA NA =dl 

I 



Table CIII-443 (continucd) 
Summary of  Risk Charactcrization (chcmicals) 

South Ficld Arca with Private Ownership: Off-Propcrty Farmcr (Adult) 

Compound 
antimonv 

Vi: 
ILCR Calculation 

CDI CSF ILCR 
[mfig-day) (mp/l~-day)-' [unitless) 

h A  

I HQ Calculation 
I I CDI I RfD I HQ 

larsenic 
beryllium 

1 uranium-total 
benzo(a)pyrere 
carbazole 
aralor- 1254 
aroclor- 1260 
dieldrin 

Compound 
antimony A 4.ME-04 NA 
arsenic A 

I [m&~-day) I Imp/ln-day) I (unitless) 

beryllium 
uranium T total 
be.mo(n)pyreru 
carbazdc 
aralor-1254 
aralor- 1260 I dieldrin 

I I HQ Summation = 9.41E-04 

3.00E-04 
5.ME-00 
3.ME - 03 

NA 
NA 
NA 
NA 
S.ME-OS 

NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
9.4 1 E -04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 

NA 
1.7SE+00 
430E+00 

730E+00 
2.00E-02 

7.70E+00 
16OE+Ol 

NA 

7 . 7 o ~ + m  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA. 

I 

NA I IIXR Summation = 
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Table CIII-444 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
South Field Area with Private Ownership: Off-RopertJr Fanner (Adult) 

Via Ingestion of Drinking Water 

IR 
EF Erpurc  frequency 
EDn Exposure duration 
FI Fractional intake for radionuctides 
cw 

Ingestion rate of groundwater (RAGS. 1989) 

Concentration of radionuclides in groundwater 

2 vday 

10 Year 
3JO daysrYear 

1 (Unitless) 
(see table below) 

NA p C i  
3.1E-02 pCd 
2.OE-03 pCd 
3.48-02 pCd 

NA pc'd 

%2+ lad 
urn. 
U23S+ld 
%a+M 

NA 
NA NA 

*. NA NA p C i  
NA NA fl 
NA NA pCfl 
NA NA 

=s 137+ ld 
' b 7 + l d  
hcaa 
R%+, 

R n m + u  
5'90+ld 
rc, 
%30 
~,+ 1011 
u234 
um+ld 
U238+2d 

Ra;?zs+ld 

%+ 7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

15E+03 
9.8E+01 
1.7E+03 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1JE- 12 
.5JE-11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- I1 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' . 
NA 
NA 

2.48-08 
1.6E-09 
3.3E-08 

NA 
NA 
NA 
NA 
NA 
NA 

1 I K R  Summatioo = 5.9E-08 

I 



D A  
EP 
ED0 
EDc 
BW 
ATc 
AT0 
SA 

Table C.111-445 
Summary of Jntatc Quantitatioo (chemicals) Altcmativc 3 

Swlh Field A r u  witb Private Ownership: Off -Properly Fumer (Adult) . 
Via Dermal Cootact while Balbmg 

Dermal absorbed dose 

Exposure duration for oon-arcinogem 
Exposure duration for arcinogcru 
Body w i g h t  

Average h e  (or non-orcioo8enr (ED0 I 365) 
Skin surface area available (or contlct 

Expure trcquency 

AVCli38e I b C  for G3rfiDOgCOS ( l k I k O C )  

P A  X EP X ED X SA 
BW X A T  

Compound 

antimony 
arsenic . 
beryllium 
uranium-total 

a r b d c .  
ardor-  1254 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

benzo(a)pyre= 

D A  Uoiu  

NA mg/cm’-day 
NA mdcm’-&y 
N A  mg/cm’-day 

2.58E-11 mglcm’-day 
N A  mg/cm’-day 
N A  mg/cm’-day 
NA mg/cm’-&y 
N A  mdcm’-day 
N A  mg/cm’-day 
N A  mg/cm’-day 
N A  mg/cm’-day 
N A  mg/cm’-day 
N A  m g d - d a y  
N A  mdcm’-day 
N A  mg/cm’-day 
N A  mdcm’-day 

a v  mglcm’-day 
350 days/ycar 

70 Year 
70 Year 
70 kg 

25550 d a w  
25550 days 
23000 cm’ 

Compound D A  Units 

N A  NA mdcm2-&y 
N A  NA mdcm’-&y 

N A  NA mdcm2-&y 

N A  NA mgtcm2-&y 
N A  NA mg.d-&y 
N A  N A  mglcm2-day 
N A  N A  mg/cm2-day 
N A  NA mdcm2-&y 
N A  N A  mdcm’-day 
N A  N A  mg/cm2-day 
N A  N A  m&tcm’-day 
N A  N A  mglcm2-day 

N A  N A  m ~ c m 2 - d a y  

N A  N A  m&fcm’-day 
N A  N A  mg/cm2-day 



Table C.111-445 (continued) 

Via E 
I HQ Calculation - 
I CDI 

ncnL 
cryllium 
nnium-tolll 
eao(a)pyrea 
srbadc 
ralor - 1254 
ralor- 1260 
luldrin 

Summary of Risk Charactkzation (chemicals) 
m a l  Contact while Bathing 

ILCR Cakulrtion 
CDI CSP ILCR 

bmpouad [mp/kR-day) (mp/ka-dav)-' funillerr 
ntimony . NA NA 

285E-04 
5.00E-00 
1.5OE-04 

NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

4.5OE-OS 

NA I 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.41E-OS 

I I HQ Summation = 5.41E-05 

rrenic 190E+00 NA 
cryllium 4ME+M NA 
iranium-totd 1E-09 NA NA 
rmo(a)pyrcoc 
arbazdc 2.22E-02 NA 
ralor-1254 L.CBE+Ol NA 
ralor- 1260 I.a)E+OI NA 
licldrin l.rnE+Ol NA 
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Table CIII-446 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
South Field Area with Private Ownership: Off-PrqeW Farmer (Adult) 

Via Inhalation of Gases and Particulates 

= cax EF x EDn x iR 

Inhalation rate of gases (RAGS; 1989) 

Ekposure duration 
Concentration of radionuclides in air 

Exposure frequency 

%7+ld 
Np?37+ Id 
%a 
R%?6+8d 

’‘ R%2i3+ld 
R”m+, 
Sr90+ld 
*c, 
%28+7d 
n m  

NA 
3.3E-07 

NA 
NA 
NA 
NA 

2.28-07 
NA 
NA 

2.88-06 

p~i im’  
pcim’ 
p ~ i m ’  
pcim’ 
pcim’ 
pCim’ 
p ~ i m ’  
pcim’ 
pcim’ 
pCim3 

-%2+ 1od 
u234 

UZUI+M 
u23S + Id 

NA 
NA 
NA 
NA 
NA 
NA 

20 m3/day 
3SO dayslycar 
70 Year 

(see table below) 

NA p c m 3  
LOE-M pcirn’ 

NA pcim’ 
8.88-07 pCim’ 

NA pcim’  
NA pcim’ 
NA pcirn’ 
NA . pCim3 
NA pcim’ 
NA pcim’ 

CDI CSP ILCR 

%37+ld 
‘P?37+ld 

% 6 + 8 d  
%28+ld 

%O+ld 
rC99 
Ih228+7d 
fim 
fi732+ 1od 
h 3 4  
%s+M 
LJm+2d 

lLas 

!”m+4d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

1.68-01 

1.18-01 

1.4E+00 

4.98-01- 

4.3E-01 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.9E- 11 
2.98-08- 
3.98-08 
7.08-09 
6.98- 10 
7.7E- 12 
6.28- 11 
8.38- 12 
7.88-08 
2.98-08 
1.18-07 
2.68-08 
2.58-08 
2.48-08’ 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

4.68-09 

6.68- 12 

3.98-08 

1.38-08 

1.OE-08 

I ILCR Summation a 6.7E-08 

I- 
C-111-707 
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Table C.111-447 
Summary of Intake Quurlilatioo (chemicals) Allcrnuivc 3 

South Field Area with Private Ownership: Off -Property Farmer (Adult) 
V u  I n p l i o a  of M u 1  Produdr 

Ingestion ratt of meat 
Fmction ingcsld from contamhated source 

E.polurc duration for non-arcinogem 
@xpoowc duration for urcinogenr 
Body weight 
Average lime for carcinogens (liktimc) 
Average time for non-urcinogcnr ( @ D O  1365) 
Conccntralion of chcmials in meat 

~ p o o u r e  frqucncy 

CS X EP X ED X FI X IR 
BW X AT 

Compoud Concentration Units 

antimony 
arsenic 
bcryilium 
uranium - total 

bcn4a)pyre= 
arbazdc 
a r d o r -  I254 
a r d o r -  1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  

1.3E-06 
N A  
N A  

, N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.101 tdday 
0.75 (Unitless) 
350 dayst)ur 
70 Year 
70 Year 
70 kg 

25550 L p  
25550 dayr 

Compouad. Concentration ’ Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  k 

N A  
N A  
N A  
N A  
N A  

Rckrcnur 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Tablc C.111-447 Icontinucd) 

Compound ' 

Summaay of Risk Charactckzation (&cmicals) 
South Picld Arcn with Privalc Ownership: Off-Propcrty Pnrmcr (Adult) 

Via lngcstion of Mcat Products 

ILCR Calculation 
CDI CSP ILCR 

(m&R-day) (m&a-day)-' (unillessl 

I HQ Calculation 
I CDI I RID I HQ 

I 

hmpound 
ntimony 4.OE-04 NA 

I (m&R-day) I (mdkg-day) I (unitless' 

larsenic 
beryllium 
uranium-totid 
kmo(a)pyreoc 
carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 

ne& 
wryllium 
innium- total 
emo(a)pyreOC , 
arbazde 
,roclor-IW 
lroclor - 1260 
lieldria 

3.OE-04 
S.OE-03 
3.OE - 03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.4E-0i 

I I MQ Summalion = 4.4E-0 

NA 
1EE+00 
43E+00 

73E+00 
2.OE-02 

7.7E+00 
16E+01 

NA 

7.7~+00 

NA 
NA 
NA 
NA 
NA ' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

NA I ILCR Summation = 
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Table CIII-448 
Summary of Intake and Risk Quaatitation (radionuclides) Alternative 3 
South Field M e a  with Private Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Meat Products 

CfX EF X EDn X R X IR 

Ingestion rate of meat 
Fraction ingested from contamhated SO- 

Exposure duration 
Concenption of radionuclides in meat 

Exposure frequency 

0.101 kdday 

70 Year 

0.75 (UnitlcSr) 
3SO d a m a r  

NA p C i  
3.38-04 p C i .  . 
2.OE-05 pC& 
3.58-04 pCi/kg 

%l2+ 1od 
u?34 
u?35+ld 
%8+2d 

NA pci/ks NA 
NA NA p C i  
NA NA p C i  
NA . NA p C i i  
NA NA f l a g  
NA NA f l a g  

CSP . ILCR 
(unitless) 

CDI 
(oCi\ (pci]" adionuclidcs 

2.8E- 11 NA 
2.2E- 10 

NA 2.2E- 10 
7.8E- 10 NA 

NA 1.OE- 10 
NA 1.7E- 12 

3.6E-11 
NA 1.3E- 12 
NA SSE- 11 

1.3E-11 
NA 1.7E- 10 

1.6E- 11 
1.6E- 11 
2.OE- 11 

5.6E- 13 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.68-03 
%37+ld 
% 7 + l d  

%?b+ad 
&%+ld 
RnpZ+*d 3.68-02 % +  ld 
rc99 
%?8+7d 
Thpo 
%+ l(ld 

4 3 4  
ups+ld 
h + m  

llps 

1.3E- 12 

3.6E- 14 

9.7E- 12 
5.9E- 13 
13E-11 

2.88-03 

6.OE-01 
3.7E-02 
6.6E-01 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA NA 
NA NA 
NA NA - 
NA 

NA NA 
NA - 

I ILCR Summation = 2JE-11 



IR 
PI 
EF 
ED0 
E D C  
BW 
ATc 
ATn 
CS 

Table C.111-449 
Summary of h a k c  Qu.n:it~im (cbcmkak) Ahernalive 3 

South Field A r u  with Private Ownership: Off -Propcf(y Fumcr (Adult) 
V u  Ingcstioo of Dairy Products 

CS X E P X E D  X FI X IR  
BW X A T  

logcation ratc 01 dairy prodvts 
Fraction iogealcd from sontaminatrd aource 

fiporurc duration for non-arcinops 
Exporwc duration for carcinogens 
Body weight 
Avcrage limc Ior crunogcns (Iifclimc) 
Avcragc limc for non-urcinogcor (EDn1365) 
Concentration 01 chemicals in animal products 

Exporvrc flcqucncy 

Compourd . Concentration Units 

antimony NA mgnr 
ancnic NA mgns 
kryllium N A  rqgna 
uranium-blnl &(E-06 mgna 
knm(a)pyre= NA mgns 
carbade NA mgns 
ardor-  I254 NA mdlra 
DrodOr-  1260 NA mgns 
dtldrio NA m o r .  

m o a  

NA NA mgns 
NA NA m C s  
NA NA m&s 
NA NA m C s  

. NA NA mgns 

:: ' m a s  
NA 
NA 

.. . 
/ .  . _ .  . ._ . .  . .. . Rckrcncea 
r.. 

0.4 Uday 
0.75 (Unidur) 
350 da-r 

70 Year 
70 Year 
70 t g  

25550 days 
25550 dap 

Compound Concentration Units 

NA 
NA 

- . NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA 
NA 
NA 
NA 
NA 

. ..- 
.. 
... 
.- " 



Table CIII-449 (continued\ 
Summary of  Risk Charactckzatioo (&cmicals) 

South Field Area with Private Ownership: Off-Property Pumcr (Adult) 
Via logestion of  Dairy Productr 

4.OE-04 I 
rscnk 
eryllium 
lranium - 1014 
emo(a)pyrcrr 
arbazdc 
roclor-12S4 
roclor - 1260 
luldrin 

E-08 

3.OE-04 
5.OE-03 
3 . 0 ~ - a 3  

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

5.OE-OS 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 

6.OE-06 

I 
1110 Somrmtion = 6.OE-06 

ntimony 
rOCniC 
rryllium 
iranium-lolal 
amo(a)pyrca 
arbazdc 
,roclor-1254 
#rodor- 1260 
licldrin 

E-08 

NA 
1EE+00 
43E+rn 

73E+00 
2.OE-02 
7.7@+00 
7.7E+00 
lbE+Ol 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I ILCR Sommalion = NI 
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Table Cm-450 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
South Field Area with Private Ownership: Off-Property Fanner (Adult) 

Via Ingestion of Dairy Products 

= CpX EFXEDn X FI X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated s o w  
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

NA 
1.3E-07 

NA 
NA 
NA 
ERR 

9.6E-05 
NA 
NA 

1.2E-06 

%2+ 1od 
u234 

Um+a 
uZ3S + ld 

NA 
NA 
NA 
NA 
NA 
NA 

0.4 Vday 
0.7s (Unitless) 
3SO days&ear 
70 Year 

NA pC&g 
1.2E-03 p C i g  
7.2E-05 p C i g  
1.3E-03 p C i g  

NA p C i  
NA p C i g  
NA pC&g 
NA p C i g  
NA p C i g  
NA p C i g  

" CDI CSF ILCR 
Radionuclides (pCi) (pCi)-' (unitlcsr) 

cs137+ld 
NP?37+ld 

R?26+8d 
pups 

Rnpz+4d 
S'gO+ld 
Tc99 

~m 
%2+ 1od 
u234 
U23S+ld 
u?38+2d 

id 

%7.8+ 7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

9.28-04 

7.1E-01 

9.1E-03 

8.5E+W 
5.3E-01 
9.3E+00 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10' 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.OE- 13 

2.5E- 11 

1.2E- 13 

1.4E- 10 
SJE- 12 
1.9E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation a 3.6E- 10 

c-rrr-7 13 
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Table C.111-IS1 
Summary of Intake Qu.nthIiOn (cbemkala) Alternaive 3 

South Field A r u  with Private Ownership: Off -Property Farmer (Aduh) 
Vu Inguilioa of Vcgtlabltr and Fruits 

CS X EFX ED X PI X IR 
BW X A T  

Ingestion rate of fruits or vegetables 
Praclion ingested 6om contaminated sourcc 

' 

r!xporwc ficqucncy 
Erporwe durPtion lor non-carsinogem 
Exporwc duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Avc~age lime lor non-carcinogccnr (mo 1365) 
Concentration of cbemiulr in vcgetablcl 

Compound Conccnlnlion Units 

antimony 
ancnic 
beryllium 
uranium -total 
benm(a)pyre= 
carbazole 
ardor-12S4 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.122 kdday 
1 (Unitless) 

350 dapmr 
70 Year 
70 Year 
70 kg 

ZSSSO days 
25550 days 

Compound Conccntntion Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  . 
N A  
N A  
N A  
N A  



Table C.111-451 Icontinucdl 

NA 3.OE-04 NA 
YA 5.OE-03 NA 

8.78-07 3.OE-03 29E-04 
YA NA NA 
NA NA NA . 

Summary of Risk Characterization (chemicals) 
South Field Area with Private Ownership: Off-Property Farmer (Adult) 

Via Ingestion o f  Vegctabla and Fruit8 

I dieldriil 5.OE-05 NA 

I HQ Calculation 
I CDI I RID I HQ 

Compouod 
antimony 
arrcni ' 

beryllium 
uranium - total 
bcuzo(a)pyrc= 
u r b z d c  
aralor- 1254 
ardor-1260 

I ILCR Calculatioo 
I CDI I CSP I ILCR 

arscni 
beryllium 
uranium-total 
benzo(a)pyrem 
carbazole . 
aroclor-1254 ' . 

ardor-  1260 
dieldrin 

1EE+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
16E+01 

.-07 NA 

NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summalion = N/ 
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Table Cm-452 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
South Field Area with Private Ownership: Off-Roperty Farmer (Adult) 

Via Ingestion of Vegetables and Fruits 

CVX EF X EDn X Fi X IR 

Ingestion rate of fruits or vegetablu 
Fraction ingested from contaminaled SO- 

Exposure duration 
Concentration of radionuclides in vegetables 

Exposure frequency 

NA 
3.28-04 

NA 
NA 
NA 
ERR 

6.28-04 
NA 
NA 

3.1E-03 

73232, IIM 
u234 
U23S+ld 
U m + m  

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1JE-01 
9.88-03 
1.E-01 

NA 
NA 
NA 
NA 
NA 
NA 

0.122 Wday 
1 (Unitless) 

350 &wear 
70 Year 

CSP ILCR 
(unitless) 

CDI 
!adionadides (pCi1 (DCi\-' 

%37+ld 
%?37+ld 
pups 
Ra226+8d 

Rn2.z2+4d~ 
%O+ld 
*% 
%28+ 7d 
nrn 
-%a+ lIM 
u?34 
% S + l d  
Uno+m 

R%3+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

9.7E-01 

1.9E+W 

9.1E+00 

4.68+02 
2.9E+01 
5.OE+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 . 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.1E- 10 

6 . E -  11 

1.2E- 10 

7.38-09 
4 .E-  10 
1.OE-08 

NA 
NA 
NA 
NA 
NA 
NA 

1.8E-08 I ILCR Stunmation a 

C-111-7 16 . 
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Table C.111-453 
Summary of Intake Quantitatioo (chemicals) Allcrnativc 3 

South Field A r u  witb Private Ownership: Off-Ropelty Fumcr (sild) 
Vu Driukiog Water Ingcflioo 

lngcstion rate of groundwater (RAGS, 1989) 

@xpoawe duration for nom-carcinogens . 
Erporurc duration for carcinogens 
Body weight 
Avenge lime for carsino6ens (ldetime) 
Avenge h e  for non-carcinogem(EDnxMS) 
Conccntratioo of chcrnkalr in gmundmter 

Erporwe frequency 

CS XEPX ED X IR 
BW X A T  

C k i i u l  COBCCB~R~~OU 

Compoud Concentration Units 

antimony 
arsenic 
beryllium 
uranium - iota1 
bcnm(a)pyrc= 
urbzde 
ardor-1254 
ardor-  1260 
dicldrin 

N A  
N A  
N A  

' N A  
N A  
NA 
N A  

&ferencer 

NA 
N A  
N A  

1.03E - 04 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

1 Uday 
350 d a p m r  

6 Year 
6 Year 
IS kg 

zssso dap 
2190 dap 

&- 

Compoud Concentration Uniu 

NA N A  m y l  
N A  N A  m y l  
N A  N A  -3 
N A  N A  m y l  
N A  N A  m y l  
N A  N A  m y l  
N A  N A  m y l  
N A  N A  m 3  
N A  N A  m y l  
N A  N A  m y l  
N A  N A  m 3  
NA N A  myl  

N A  N A  myl  
N A  N A  m 3  

N A  N A  . m y l  



Table C.111-453 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Private Ownership: Off-Property Farmer (Child) 

lompound 

Via 
HQ Calculalion 

(malln-day) (mg/kR-day) (unitless) 
CDI RfD HQ 

3.00E-04 NA 
5.00E-a0 NA 
3.00E-03 2.19E-03 

NA NA 
NA NA 
NA NA 
NA NA 
5.00E-OS NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I 
[HQ Snmautioo = 2.19E -03 

- -  
)riding Water Ingestion 

ILCR Calculation 
I CDI I CSF I ILCR 

bmpound 
alimony A NA NA 
nenic A 1.75E+00 
eryllium 
iranium-total 
emo(a)pyrene . 
arbazole 
8 roclor - 1254 
iroclor-1260 
lieldrin 

430E+00 

730E+00 
2.00E-02 
7.70E+00 

NA 

7.70E+00 
160E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I ILCR Summation = NP 
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Table CIII-454 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
South Field Area with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion of Drinking Water 

atake Equation = CW X EF X EDn X FIX IR 

IR Ingestion rate of groundwater (RAGS, 1989) 1 Vday 
EF Exposure frequency . . 350daysbear 
EDn Exposure duration 6 Year 
FI Fractional intake for radionuclides 1 (Unitless) 
cw Concentration of radionuclides in groundwater (see table below) 

cs137+ld 
NP237+ld 
pups 

R%2+4d 

Tc99 

nba 

Ra226+8d 
R%+ld 

"90+ld 

Thhpg+ 7d 

NA p C i  n232+ 1M NA p C i  
NA p C i  Urn . 3.1E-02 p C i  
NA p C i  u23S + id 2.OE-03 p C i  
NA p C i  "238+2d 3.48-02 p C i  
NA p C i  NA NA p C i  
NA p C i  NA NA p C i  
NA p C i  NA NA p C i  
NA p C i  NA NA p C i  
NA p C i  NA NA p C i  
NA pCiA NA NA p C i  

CDI CSF ILCR 

cs137+ld 
NP237+ld 

Ra226+8d 
R%+ld 

sr90+ld 

PUm 

Rn222+4d 

Tc99 

%30 

UP, 
%+hi 
b 8 + 2 d  

nhpg+ 7d 

%32+ 1M 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 

6.5E+01 
4.2E+00 
7.1E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5SE- 11 
1.3E- 11 
1.E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.OE-09 
6.E- 11 
1.4E-09 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = 2.58-09 

C-111-7 19 001142 



r I 

D A  
EP 
@Do 
EDc 
BW 
ATc 
ATn 
SA 

P 

Table C.111-455 
Summary of Intake Quaatitation (chemicals) A~ernl l ive 3 

South Field Area with Private Ownership: Off -Propeaty Farmer (Child) 
V u  Dermal Contact while Bathing 

Dermal absorbed dose 

Expmurc duration for non-cardnogem 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens Oifclimc) 
Average time for non-carcinogens ( D o  ~ 3 6 5 )  
Skin surface area available for wntacl 

Exporurc Ircqucncy 

D A  X E P X  ED X SA 
BW X AT 

Compound D A  Unilr 

antimony 
arsenic 
beryllium 
uranium-total 

carbazole 
a r d o r -  1254 
ardor-1260 
dieldrin 

N A  
N A  

' N A  
N A  
N A  
N A  
N A  

bento(a)pyre= 

Referenas 

N A  mglcm2-day 
N A  mglcm2-day 
N A  rndcm2-day 

2.98E-11 mg/cm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  rnglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day ' 

N A  mgkm2-day 
N A  mdcm2-day 

QV mglcm2-day 
350 d a y s b a r  

6 Year 
6 Year 

1s kg 
25550 days 
2190 day, 
8000 cm? . 

Compound D A  Units 

N A  
N A  
N A  
N A  
N A  

' N A  
N A  

. N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  mglcm*-day 
N A  mglcm2-day 
N A  mglcm2-day 

N A  mglcm'-day 
N A  mdcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  rnglcm2-day ' 

N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 

NA mdcm2-eiay 



Table C.111-455 (continued\ 

Compound 
antimony 
arsenic 

0 Via I 
1 HQ Calculation 
1 CDI 

ILCR Calculation 
CDI CSF ILCR 

(mgkg-day) (m&-day)-* (unitless) 
YA NA NA 
VA 190E+00 NA 

hmpound 
ntimony 
rsenic 
myilium 
iranium-total 
anzo(a)pyrene 
arbazole 
,roclor-1254 
Iroclor- 1260 
lieldrin 

beryllium 430E+M) NA 
uranium-total NA 
benzo(a)pyrene NA NA 

2.228-02 NA 
1.03E+01 NA 
1.03E+01 NA 
1.78E+01 NA 

carbazole 
aroclor-1254 
aroclor - 1260 
dieldrin 4.508-05 NA 

I - I HQ Summation = 8.788-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

[ ILCR Summation = N A  
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Table CIII-456 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
South Field Area with Private Ownership: Off-Property Farmer (Child) 

Via Inhalation of Gases and Particulates 

. 

I t a k  Quation 

I R  
EF 
EDn 
ca 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

%7+ld 

%%3 

RnpZ+4d 

Tc99 

.m, 

NP?37+ld 

R%+8d 
Ra228+ld 

Sr9D+ld 

’Ih22s+ 7d 

N A  
3.3E-07 

NA 
NA 
NA 
NA 

2.28-07 
NA 
N A  

2.8E-06 

p ~ i m ’  
pcim’ 
pcirn’ 
pcim’ 
pcim’ 
pCim’ 
pcim’ 
pcim’ 
pcim’ 
pCim’ 

CaX EF X EDn X I R  

%Z+Iod 
u?34 

u m + z d  
uPS+ld 

NA 
N A  
NA 
N A  
NA 
N A  

12 m3/day 
350 dayslyear 

6 Year 
(see table below) 

NA pcim’ 
I.OE-W pcim’ 

NA pCim’ 
8.88-07. pcim’ 

NA pcim’ 
NA pcirn’ 
NA pcirn’ 

. NA p ~ i m ’  
NA pcim’ 
NA pCim3 

ILCR 
(onitless\ 

CDI 
Radionuclides (pCi> 
I 

%7+ld 

pu23s 

R”ZZ2+4d 

Tc99 

--430 

uz34 

UZwI+Y 

N b 7 + l d  

R%+8d 
Ra228+ld 

%O+ Id 

%+ 7d 

’Ih?3Z+ 1M 

u23S+ld 

N A  
N A  
N A  
N A  
N A  
N A  

I ILCR Summation = 3.48-09 

N A  

N A  
N A  
N A  
N A  

N A  
N A  

N A  

N A  

N A  
N A  
N A  
N A  
N A  
N A  

8.2E-03 

5.5E-03 

7.OE-02 

25E-02 

22E-02 

1.9E- 11 
2.98-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.E- 12 
6.2E- 11 
83E- 12 

.7.8E-08 
2.9E-OS 
1.lE-07 
2.6E-08 
25E-08 
2.48-08 

NA 
NA 
NA 
NA 
NA 
NA 

N A  

N A  
N A  
N A  
N A  

N A  
N A  

N A  

N A  

N A  
N A  
N A  
N A  
N A  

- N A  

2.4E- 10 

.3.4E- 13 

2.OE-09 

6.6E- 10 

S3E- 10 

C-111-722 
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Table C.111-457 
Summary of Intake Quantitaion (chemicals) Alternative 3 

South Field Area with Private Ownership: Off-Property Farmer (Child) 
Via IngcsIion of Meat Produds 

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

CS X E F X  ED X FI X IR 
BW X A T  

Ingestion rate of meat 
Fraction ingested from contaminated source 

Exposure duration for non-arehogem 
Exposure duration for carcinogtns 
Body weight 
Average time for urcinogens (lifetime) 
Average time Ior non-carcinogens (EDn x 365) 
Concentration of chemicals in meal 

Exposure rrcqucncy 

chemical Concentrations 

Compound Concentration 

antimony NA 
arsenic NA 

uranium- m a l  1.3E-06 
benm(a)pyreDc NA 
carbarolc NA 
ardor-1254 NA 
a r d o r -  1260 NA 
dieldrin NA 

NA NA 
NA ’ NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

beryllium NA - 

Rcfercnccs 

0.039 kglday 
0.75 (Unitless) 
350 dayspar 

6 YCPK 
6 Year 

IS kg 
25550 days . 
2190 days 

Compound Concentration Units 

NA NA m o s  
NA NA m a g  
NA NA m a g  
NA NA m a g  
NA NA make 
NA NA m a g  
NA NA m a g  
NA NA wh 
NA NA m a g  
NA NA m a s  
NA NA m@g 

NA NA mol-! 
NA . NA m a g  
NA NA m a g  

NA NA. m a g  



Table C.111-457 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Private Ownership: Off-Propcrty Farmer (Child) 
Via Ingestion of Meat Products 

ompound 
otimonv 

HQ Calculation 
CDI RID HQ 

(mgika-dav) (mp/kR-day) (unitless) 
YA 4.OE-W NA 

rsenk 
eryllium 
ranium - total 
emo(a)pyrene 
trbamle 
roclor- 1254 
roclor-1260 
ieldrin 

3.OE-04 
5.OE-03 
3 .OE - 03 

NA 
NA 
NA . 
NA 

NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE - OS 

NA . 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

78E-07 

I I IiQ Summation = 7AE-0 

ILCR Calculation 
I I CD1 I CSP I ILCR 
Compound 
antimony A NA . NA 
arseaic ' A 
beryllium 
uranium - total 
bemo(a)pyrene 
carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 

1EE+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
?.7E+00 
16E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I LILCR Summation = NP 
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M a k e  Equation 

IR 
FI 
EF 
EDn 
Cf 

Table CIII-458 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
South Field Area with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion of Meat Products 

- - Cf X EFX EDn X Fl X IR 

Ingestion rate of meat 
Fraction ingested from contaminated source 0.75 (Unitless) 
Exposure frequency 350 dayslyear 
Exposure duration 6 Year 
Concentration of radionuclides in meat 

0.039 kgJday 

NA 
1.4E-06 

NA 
NA 
NA 

ERR 
1.9E-05 

NA 
NA 

13E-06 

%32+ lod 
urn 
b S + l d  
u238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.38-04 
2.OE-05 
3.58-04 

NA 
NA 
NA 
NA 
NA 
NA 

CDI CSF ILCR 
tadionuclides (pCi) rpci\-' (uni tlcss) 

NA 2.8E- 11 NA 

NA 2.2E- 10 NA 
7.8E- 10 NA NA 

. 1.OE-10 NA NA 
R%2+4d NA 1.7E- 12 NA 
R%+ld 

%Q+ld Tc, NA 1.3E- 12 NA 
NA 5.5E- 11 NA Th228+7d 

NA 1.E- 10 NA %32+ 1Od 

%S+ld 

1.9E- 14 
O137+ld 
NPh7+ld 8.5E-05 2.2E- 10 
PUP8 
R%+ad 

1.2E- 03 3.6E- 11 4.2E- 14 

9.28-05 1.3E-11 1.2E-15 

2.OE-02 1.6E-11 3.2E- 13 
1.2E-03 1.6E-11 2.OE- 14 
22E-02 2.OE- 11 4.3E- 13 

%30 

u234 

um+2d 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

LILCR Summation - - 8.4E- 13 

C-111-725 



Table C.111-459 
Summary of Intake Qumtitation (chemicals) Alternative 3 

South Field Area with Private Ownership: Off-Property Farmer (Child) 
Via Ilngestion of Dairy Products 

P CS X E F X  ED X F1 X IR 
BW X A T  

IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Ingection rate of dairy products 
Fraction ingested from contaminated source 

Exposure duration for non -carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens ( e D n  x36S) 
Concentration of chemicals in animal products 

Exposure frequency 

C k e i u l  Comccntntioms 

Compoud Concentration Units 

antimony 
arsenic 
beryllium 
uranium - total 

carbaznlc 
a r d o r - l a 4  
a r d o r -  1260 
dieldrin 

N A  
N A  
N4 
N A  
N A  
N A  
N A  

benlO(a)PYrC= 

References 

N A  
N A  
N A  

4.4E-06 
N A  ' 
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

. N A  

0.9 Vday 
. 0.75 (Unitless) 

350 daysbar 
6 Year 
6 Year 

. ISkg 
2SSSO days 
2190 days 

Compound Concentration Units 

N A  N A  mdlIs 

N A  N A  m 6 h  
N A  N A  m o s  
N A  N A  mdlIs 
N A  N A  msllls 

N A  N A  mdlIa 
N A  N A  mdlIe 

N A  N A  mdlls 
N A  N A  msllls 
N A  N A  mslll-5 
N A  N A  m o a  

N A  N A  mdlI6 
N A  N A  mdL6 

N A  N A  m&6 

N A  N A  m a 6  



Table C.111-459 (continued) 

'ompound . 

Summary of Risk Charactchation (thcmicals) 
South Field Area with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion of Dairy Products 

ILCR Calculation 
CD1 CSF ILCR 

(maa-day) (m?/kR-day)-' [unitless' 

I HQ Calculation 
I 1 CDI I RID I HQ 
Compound 

arsenic 

(mag-day) I [m&g-day) I (unitless) 
antimony YA 4.OE-04 NA 

beryllium 

bemo(a )pyre= 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

uranium - told E-07 

I HQ Summation = 6.3E-O! 

3.OE-04 
5.OE-00 
3.OE-03 

2 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.3E-05 

ntimony bJA 
rsenic 
eryllium 
ranium -total 
enzo(a)pyrem. 
arbazole 
roclor- 1254 
roclor-1260. 
ieldrin 

E -08 

I 
N/ I ILCR Summation = 

NA 
1EE+00 
43E+00 

73E+00 
2.OE - 02 

NA 

7.7E+00 
7.7E+00 
16E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Y 
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Table CIII-460 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
South Field Area with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion of Dairy Products 

atake Eauation 

IR 
Fl 

.EF 
EDn 
CP 

51 Cp X EF X EDn X FI X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal producu 

O137+ld 
N h 7 + l d  
-8 

RnpZ+4d 
Sr,ld 
Tc99 

%30 

Rap6+8d 
Ra228+ld 

%+ 7d 

NA 
1.3E-07 

NA 
NA 
NA 

ERR 
9.6E-05 

NA 
NA 

1.2E-06 

%z+ lod 
uz34 
Uns+id 
um+z 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.2E- 03 
7.2E-05 
1.3E-03 

NA 
NA 
NA 
NA 
NA 
NA 

0.9 vday 
0.75 (Unitless) 
350 days&ar 

6 Year 

1u-a 
(unitless) 

CDI 
Ladionuclides (pCi) 

%37+ld 
N%37+ld 
pups 

RnP2+4d 

T% 

nL, 
%z+ 1od 
uz34 

U m + z  

Rap6+8d 
R%+ld 

sr90+ld 

%?.8+7d 

uZ3S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.8E-04 

1.4E-01 

1.8E-03 

1.6E+00 
1.OE-01 
1.8E+00 

NA 
NA 
NA 
NA 
NA ' 

NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
13E-11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA. . 
NA 
NA 
NA 

NA 
NA 

NA 

3.9E- 14 

4.9E- 12 

23E- 14 

2.6E- 11 
1.6E- 12 
3.6E- 11 

NA 
NA 
NA 

NA 
NA 

NA . 

6.9E- 11 = I ILCR Summation 

C-111-728 



IR 
PI 
EP 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-461 
Summary of Intake Quanlitalion (chemicals) Alternalive 3 

South Field Area with Private Ownership: Off-Properly Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

Ingestion rate of fruits or vcgctablcs 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration for non-arcinogem 
Expure duration for carcinogens 
Bqdyweight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn I 365) 
Concentration of chemicals in vcgclablcs 

cs XEP x ED x PI X IR 
BWXAT . 

0.1 kglday 
1 (Unidcrs) 

350 dayskar  
6 Year 
6 Year 

25550 days 
2190 days 

IS kg 

Compound Concentration Units 

antimony 
arsenic 
bcryllium 
uranium-total 
bcnzo(a)pyzem 
carbade 
a r d o r -  1254 
a r d o r  - 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

5.2E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Rcfcrences 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.111-461 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

,mpound 
itimony 
renic 
:ryllium 
.anium - total 
:nzo(a)pyrene 
rbazole 
,oclor - 1254 
.oclor - 1260 

I HQ Calculation 
1 CDI 

[ mp/kg -day) I [ m&E- day)- I [unillers] 
VA NA NA 
VA lEE+00 
VA 43E+00 

NA 73E+00 
VA 2.OE - 02 
NA 7.7E+00 
VA 7.7E+00 

2EE-07 NA 

rsenic 
eryllium 
iranium - total 
emo(a)pyreoe 
arbazole 
iroclor - 1254 

nclor-1260 
:Idrin 

I I HQ Summation = l.IE-( 

I ILCR Calculalion 
I CDI I CSF 1 ILCR 

ieldrin 16E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
[ILCR Snmmatioo = , N 
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Table CIII-462 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 
South Field Area with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion of Vegetables and Fruits 

IR 
Fl 
EF Exposure frequency 
EDn Exposure duration 
cv 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

Concentration of radionuclides in vegetables 

NA 
3.2E-04 

NA 
NA 
NA 

ERR 
6.2E-04 

NA 
NA 

3.1E-03 

%32+ 1M 

U23S+ld 
urn 
%a+zd 

NA 
NA 
NA 
NA 
NA 

' NA 

NA 
1.5E-01 
9.8E-03 
1.7E-01 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 kg/day 
1 (Unitless) 

350 dayslyeat 
6 Year 

CSP ILCR 
adionuclides (pCi) . ( ci)-l  (unitless) 

CDI 

NA 2.8E- 11 NA 
2.2E- 10 1.5E-11 
2.2E- 10 NA NA 

NA . 7.8E-10 NA 
1.OE- 10 NA NA 

NA 1.7E-12 NA 
3.6E-11 4 . E -  12 
1.3E- 12 NA NA 

NA 5JE- 11 NA 
1.3E- 11 8.3E- 12 6.4E-01 

NA 1.7E- 10 NA 
1.6E-11 5.1E- 10 3.2E+01 

2.1E+00 1.6E-11 3.3E-11 
2.OE- 11 7.OE- 10 3.5E+01 

3137+ld 

%38 

%2+4d 

rc99 

hxl 

3, 

u?38+2d 

6.8E-02 %??37+ld 

%?6+8d 
%28+ld 

%I+ Id 

lh228+7d 

%32+ 1M 

h + l d  

1.3E-01 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA NA NA 

1 ILCR Summation = 1.3E-09 

C-111-73 1 



Table C.111-463 
Summary of Intake Quantilation (chemicals) Alternative 3 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Incidental Ingestion of Soil 

Intake Epution P 

1Rs 
CP 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

lnpation rate of soil (RAGS 1989) 
Convcnion factor 

Exposurc duntion for oon-carcinopm 
eXposurc duration for carcinogenr 
Body wcigbt 
Avcmge lime for carcinogens @CliimC) 

Concentration of chemicals in roil 

Exposure Irqucncy 

Avemge l h e  for 000 --fp~ChOgCOS (ED0 1365) 

CS X E P  X ED XCP X 1R 
BW X A T  

Compound Conccntration Unila 

antimony 
ancnic 
beryllium 
uranium-btal 
knzo(a)pyrcoc 
carbade 
ardor-1254 
a r d o r -  1260 
dicldrii 

N A  
NA 
NA 
NA 
NA 
N A  
NA 

Rcfcrcncer 

N A  
N A  
N A  

7.9E-01 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 

180 mdday 

350 dayslp: 
1.OE-06 kdmg 

70 Year 
70 Year 
70 k& 

25550 daya 
25.550 days 

(see table below) 

Compound Concentration Units 

N A  
NA 
N A  
NA 
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
NA 
N A  
NA 

N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
NA 
N A  
NA 
N A  
N A  

4 



Table C.111-463 (continued) 
Summary of Risk Charactehzation (cbcmicals) 

South Field Area with Federal Ownership: On-Property RME Residenl Farmer (Adult) 
Via 11 

1 HQ Calculation 
I CDI I HQ 

Compatnd 
antimcny 
arsenic 
beryllum 
uranium - total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

1 I (unitiLs1 
NA 
NA 
NA 

6.5E-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I I I  I HQ Summation = 6.5E-@ 

dental Ingestion of Soil 
:R Calculation 

CSF I ILCR 
unitless F - i F - P  

IA 

2.OE-02 
7.3E+00 

7.7E+00 
7.7E+00 
1.6E+01 
3A 
3A 
3A 
3A 
JA 
JA 
3A 
3A 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
qA 
JA 
(A 
rlA 
JA 
(A 
)(A 

tion = NP 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 

NA 
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Table CAI-464 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: O n  -Property RME Resident Farmer (Adult) 
Via Incidental Ingestion of Soil 

mtake Equation 

IRS 
EF 
EDn 
FI 
cs 

- CS X EFX EDnXFIX IR 

Ingestion rate of soil (RAGS, 1989) 
Exposure frequency . 
Exposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

NA 
155E-05 

NA 
NA 
NA 
NA 

1.28E-05 
NA 
NA 

1.19E - 04 

180 muday 
350 daystyear 
70Year . 
1 (unitless) 

NA p W g  
3.a-05 pCimg 

NA p C i g  u23S+ld 
U238+2d 27OE-05 pCimg 

NA NA p C i g  
NA NA p C i g  
NA ' N A  p W g  
NA NA pCihng 
NA NA p W g  
NA NA pWmg 

%32+lod 
u234 

%37+ld 
%?!37+ld 
4 3 8  

b z + 4 d  

rc99 

%O 
%32+lod 
u234 

U238+2d 

R%+8d 
Rau(l+ld 

sr90+1d 

%+7d 

U235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

6.84E+O1 

5.64E+01 

5.24E+02 

135E+M 

1.19E+O2 

-28oE- 11 
220E- 10 
2u1E- 10 
7.80E- 10 
1.OOE- 10 
1.70E- 12 
3.60E- 11 
13E-  12 
550E- 11 
13E-11 
1.70E- 10 
1.60E-11 
1.6OE- 11 
2OOE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
6.8l.E-09 

NA 
216E-09 

NA 
238E-09 

NA 
NA 
NA 
NA 
NA 
NA 

15OE-08 

203E-09 

2.84E-08 - - I Summation 

C-111-734 



SA 
AP 
ABS 
CP 
EP 
EDn 
EDC 
BW 
ATc 
ATn 
cs 

Table C.111-465 ' 

Summary of Intake Quantitation (chemicals) Alternative 3 
South Field Area with Federal Ownership: On-Property RME Rcsidurt Farmer (Adult) 

Via Dermal Contact with Soil 

CS X EP X ED X C P  X ABS X AP X SA 
BW X A T  

Surface area of exposed skin (50th pcrcentilz hands only) 
Soil to skin adhercDcc factor (RAGS, 1989) 
chemicals specific ahsorbtion factor (see table below) 
Conversion factor 
Exposure frequency 
Exposure duration for non-carcinogem 
Exposure duration for carcbogcns 
Body weight 
Avcragc lime for carcinogcan (hfc(imc) 
Average time for non-carcinogens (EDn 1365) 
Concentration of chemicals in soil 

antimony 
arsenic 
beryllium 
uranium- total 

carbazole 
ardor-1254 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

~ n N ~ o P ) l r c =  

C h e r i u l  Comccmlntiou 

Com pound ABS Conccntrati Units 

1.WE-02 N A  
1.WE-03 N A  
i.me-ca N A  

3.WE - 01 N A  
3.WE-01 N A  
6.WE-02 N A  
6.WE-M N A  
~ .ME-OI  N A  

N A  N A  
N A  N A  
N A  N A  
N A  N A  
N A  N A  
N A  N A  
N A  N A  

i.me-uz ~ . ~ U E - O I  

References 

5750 cm21da 
1 mglcm 1 

QV 

le-06 kg/mg 
350 dayslycPr 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Conccntrati Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  - 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

' N A  
N A  

N A  
N A  
N A  . 
N A  

N A 



Table CAI1 - 465 (coo ti ouedl 

. CDI 
Compound (mp/lm-day) 

Vi 

RID HQ 
(mp/Lg-day) (unitless] 

Summary of Risk Charact&ization (&micats) 
South Field Area with Federal Owoership: On-Property RME Resident Farmer (Adult) 

)ennal Cootact with Soil 
I ILCR Calculation 
1 CDI I CSP I ILCR 

antimony 
m e &  
beryllium 
uranium - total 
benzo(a)pyrene 
carbade 
aroclor- 1254 
aroclor-1260 
dieldrin 

E-07 

I 

2ESE-04 
WOE-OD 
1.50E -04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.SOE-OS 

NA ~ 

NA 
NA 

4.17E-OD 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I 

, [ HQ Somnution = 4.17E-Q 

impound 
otimooy HA NA NA 

I (mpllrg-day)l [mp/LR-day)-' I (unitless' 

rsenic h A  190E + 00 
eryllium 
ranium-total 
emo(a)pyrene 
arbazole 
roclor-1254 
roclor- 1260 
,ieldrin 

430E+00 
NA 
NA 
2.22E-02 
l.CBE+Ol 
l.Q)E+OI 
1.78E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
H A  
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I 

I ILCR Summation = N l  



. 
Table C.111-466 

Summary of Intake Qulotitalion (chemicals) Alternative 3 
South Field Area with Federal Ownership: On-Property RMF! Resident Farmer (Adult) 

Via Drinking Water Ingcslion 
, 

IR 
EP 
EDn 
E D C  
BW 
ATc 
ATn 
cs 

Ingetlion rate ofgroundwalcr (RAGS 1989) 

Erporure duration for  non-esrcinogem 
Exporure duration for carcinogcnr 

Erporure frequency 

Bodymight . 
A v c n y  time for CdrCinOgenS O i f C l h C )  
A V C ~ ~ C  time for non-carcinogenr (EDn ~365) 
Concentration of chemicals in g r ~ ~ ~ d w P t e r  

Rcfcrcnur 

CS X EP X ED X IR 
BW X A T  

Compound Concentration Unita 

antimony 
arsenic 
beryllium 
uranium-total 

arhazolc 
ardor-1254 
ardor-1260 
dieldrin 

N A  
N A  
N A  
NA 
NA 
NA 
NA 

~nzo(a)pyre= 

N A  
N A  
N A  

6.ME-04 
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  

2 Way 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

350 days&ar 

Com pound Concentration Unita , 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  , 



Table CIII-466 [continued) 

,Compound 
antimony 

ILCR Calculation 
CDI CSF ILCR 

[mpjLR-day) (mpjLR-day)-' luni~~essl  
FJA NA NA 

Compound 
an I imony 

3.00E-04.  NA 
5.00E-U3 NA 

6E-OS , 3.00E-03 5.SJE-03 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

5.00E - 05 NA 

HQ Calculation 
CDI RID HQ 

[m&R-daY) [mpjLR-day) funitless) 
YA 4.00E-04 NA 

I LHQ Summation = 5.53E-03 

arsenic A 1.75E+00 

beryllium uranium-total I E - 0 5  
NA 430E+00 

bemo(a)pyrene 730E+00 
carbazole 2.00E-02 
aroclor-1254 7.70E+00, 
aroclor- 1260 7.70E+00 
dieldrin A IbOE+Ol 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA ' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation = .NP 
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Table CIII-467 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: On-Property RMF, Resident Farmer (Adult) 
Via Ingestion of Drinking Water 

ntake Equation 

IR 
EF 
EDn 
FI 
cw 

Cw X EFX EDn X FIX IR - - 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

NA p C i  
NA pCin 
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  

%n+ 1M NA 
uz34 1 .BE- 01 
u235+ld 1.OE-02 
ups+u 2.OE-01 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2 Vday 

70 Year 
350 daystyear 

1 (Unitless) 
(see table below) 

p C i  
pcin 
p C i  
p C i  
p C i  
p C i  
pcin 
p C i  
p C i  
p C i  

JLCR 
funitless) 

CDl 
Radionuclides (pCi1 (PCI 

csU7+ld 
NP237+ld 
pu238 
Ra226+8d 

R%+4d 

Tc99 

%a 
%32+ 1od 
u234 
u235+ld 
Um+zd 

R%+ld 

Sr90+ld 

%+ 7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 

9.OE+03 
4.9E+02 
9.9E+03 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E-10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E-12 
5.5E- 11 
1.3E-11 
1.E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.4E-07 
7.88-09 
2.OE-07 

NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation = 3.5E-07 

C-111-739 



Table C.III-468(8) 
Summary of lntrkc Qumtitatioo (ehemtals) Alterorlive 3 

South Field Area with Federal Ownership: On-Propcny RME Resident F8rmcr (Adult) 
Via Dermal Coolacl while Bathing ‘ 

DA 
EF 
@ D O  
EDc 
BW 
ATc 
ATn 
SA 

Dermal absorbed dose 

Exposure duration for non-carcinogern 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
AveraBe time for non-carcinogens (EDn I 365) 
Skin surtcc area available for contact 

Exposure frcquenq 

D A  X E P X  E D  X S A  
BW X A T  

o v  mglcm’-day 

70 Year 
70 Year 
70 kg 

25550 dayl 
2.5550 days 
uooo cm’ 

’ 350 d a y s k a r  

C k r i u l  Comccmtnlion 

Compound 

antimony 
arrcnic 
beryllium 
uranium-total 
bcnro(a)pyrca 
Caarbazolc 
srodor- 1254 
ardor-1260 
dicldrii 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

. DA Units 

NA mg/cm2-day 
NA mglcm2-day 
NA mglcm’-day 

1.52E- 10 mglcm2-day 
NA mglcm2-day 
NA mg/cm’-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
N A  mglcm2-day 
NA mglcml-day 
NA mglcml-day 
NA mglcm2-day 
NA mglcm2-day 

Compoud D A  Unita 

NA NA mdcm’-day 
N A  NA mglcm2-day 
NA NA mglcm2-day 
NA NA mglcml-day 
NA NA mglcm’-day 
NA NA mglcm’-day 
NA NA mgJcm’-day 
NA NA mglcmz-day 
NA NA mdcm2-day 
NA . NA mglcm2-day 
NA NA mglcm2-day 
NA NA mdcm2-day 
NA . NA mdcm’-day 
NA NA mglcm’-day 
NA NA mglcm2-day 



c 

Compound 

. '  

ILCR Calculation 
CDI CSF ILCR 

(m~p, -day l  (m&p,-day)-' (unitless) 

Table C.111-464a) (continued) 

Compound 
antimony 

. Via1 
I HQ Calculation 

I I CDI I RfD I HQ 
(m&R-day) I (mfln-day) I (unitless) 
VA 

beqilium 
uranium - told 
bemo(a)pyrene 
carbazole 
aroclor-1254 
aroclor - 1260 
dieldrin A 

6.00E-05 

I 

I HQ Snmoution = 3.18E-04 

2858-04 
5.00E-03 
1 .5OE - 04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.SOE-OS 

NA 
NA 
NA 

3.188-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA- 
NA 
NA 
NA 
NA 

NA 

antimony 
arsenic I bedlium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

NA 
190E+ 00 
430E+00 

NA 
NA 
2.22E-02 
1.03E + 01 
l.mE+Ol 
1.78E+01 

NA 
NA 
NA 
NA - 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

I 
NA I ILCR Summation = 

i 
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Table CIII-468@) 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Inhalation of Gases and Particulates 

ntakc Equation 

IR 
EF 
EDn 
ca 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

Ca X EF X EDn X IR 

csu7+ld 
NP237+ld 

R%+8d 
R%+ld 

sr90+ Id 

h+ 7d 

mL, 

Rnzz+4d 

Tc99 

‘ih, 

NA pcim’ 
4.3E-06 pcim’ 

NA pcim’ 
NA pcim’ 
NA pcim’ 
NA pcim’ 

3.1E-06 pcim’ 
NA pcim’ 
NA pcim’ 

6.6E-05 pcim’ 

20 m’tciay 
350 dayslyear 

. 70Year 
(see table below) 

%32+ 1ai 
u234 

U m + Y  
k + l d  , 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.3E-05 

NA 
1.1E-05 

NA 
NA 
NA 
NA 
NA 
NA 

pcim’ 
pCim3 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 
pcim’ 

ILCR 
(unitless) 

CDI 
tadionnclides (vCi) 

%37+ld 
NP237+ld 

R%+8d 
R%+ld 

hcas 

Rnm+4d 
%-J+ld 
Tc99 

%30 
%?2+ 1od 
u, 
uz.xl+2d 

ThZ2S+ 7d 

ups+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.1E+00 

1JE+00 

3.2E+01 

6.4E+ 00 

5.6E+00 

1.9E-11 
2.9E-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
83E- 12 
7.8E-08 
2.98-08 
l.lE-07 
2.6E-OS 
258-08 
2.48-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

6.1E-08 

9.4E- 11 

9.4E-07 

1.7E-07 

13E-07 

3 I ILCR Summation 1.3E-06 

C-111-742 



Table C.111-469 
Summary of Intake Quantitation (chemicals) Alternative 3 

South Field Area with Federal Ownership: On-Property RME Rcsidcnt Farmer (Adult) 
Via Ingestion of Meat Products 

IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

CS XEF X ED X PI X IR 
B W X A T  

Ingestion rab of meat 
Fnclion ingcrkd from contaminated source 
Exposure frequency 
Exposure duration for non-carcinoym ’ 

Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time (or non-carcinogens (EDnr365) 
Concenlntion of chemicals in meal 

CbemhI  Comccnlntiou 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-tom1 
benm(a)pyrenc 
carbazole 
a r d o r -  12% 
ardor-1260 . 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.6E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

0.101 kg/day 
0.75 (Unitless) 
350 dayskar 
70 Year 
70 Year 
70 kg 

25550 daya 
25550 days 

Compound Concentration’ Units 

NA 
NA 
N A  
NA 
NA 
N A  
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
N A  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.lll-469 (continued) 

Compound 
antimony 

senic 
:ryllium 
ranium- total 

Summary of Risk Charactekzation (chemicals) 
South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 

Via Ingestion of Meat Products 

~- 
(m&R-day) I (mgllrR-day) I ( U d e S s l  
NA 4.OE-04 NA 
NA 3.OE-04 NA 
YA 5.OE-03 NA 

16E-07 3.OE-03 5.4E-OS 

I HQ Calculation 
I 1 CDI I RfD I HQ 

ieldrin 

I 

mzo(a)pyrene NA NA 
NA NA 

NA 
NA 

lrbazole 
roclor-1254 
roclor - 1260 

A 5.OE-OS NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA. NA 

I I HQ Summation = 5.4E-(1 

I , 1 K R  Calculation 
I CDI I CSP 

timony 
senic 
ryllium 
anium- total 
:mo(a)pyrew 
rbazole 
alor - 1254 
oclor-1260 
eldrin 

1BE+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+rn 
16E+Ol 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
[ILCR Summation = N1 



FEMP-OU02-6 FINAL 

,Table CIII-470 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Meat Products 

1 

itakc Equation Cf XEFX EDn X FI X IR 

IR Ingestion rate of meat 
FI , Fraction ingested from contaminated source 
EF Exposure frequency 
E D n  Exwsure duration - .. 
Cf * Concentration of radionuclides in meat 

0.101 kg/day 
0.75 (Unitless) 
350 daysfyear 
70 Year 

NA p C i g  

NA p C i g  
NA p C i g  
NA p C i g  
ERR p C i g  

NA p C i g  
.NA p C i g  

8.7E-04 p c i g  

4.8E-01 pCi/kg 

4.2E-04 pC&g 

%32+ 1Od NA p C i g  
7.7E-03 p C i g  

u235+ld 
u?38+2d 7.2E-03 pC&g 

1.OE-04 p c i g  
u234 

NA NA p C i g  
NA NA p C i g  
NA NA p C i g  
NA NA p C i g  
NA ' NA p C i g  
NA NA p C i  

CSP ILCR 

NA 2.8E- 11 NA 
(%37+ld 1.6E+00 2.2E- 10 3.6E- 10 
NP237+ld NA 2.2E- 10 NA 
h"L38 NA 7.8E- 10 NA 
R%2b+8d NA 1.OE- 10 NA 
Ra228+ld NA 1.7E- 12 NA 
R"Z+4d 8.9E+02 3.6E-11 3.2E-08 
S'90+ld NA 1.3E- 12 NA 
TC, NA 5.5E- 11 NA 
?h228+ld 7.8E-01 1.3E- 11 1.OE-11 
.m, NA 1.7E- 10 NA 
m232, IOd 1.4E+01 1.6E-11 23E- 10 

1.6E-11 ' 3.OE- 12 
2.m- 10 2.OE- 11 %5+ld 

Um+Y NA NA NA 
NA 
NA 
NA 
NA 

1.9E-01 . 
1.3E+Ol 

u?34 

NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA NA- 

[ ILCR Summation = 3.38-08 

C-111-745 



Table CAI-471 
Summary of Intake Quantitation (chemiuls) Alternative 3 

South Field Area with Federal Ownership: On-Property RME Raidcot Farmer (Adult) 
Via Ingestion of Dairy Products 

?. 
A 
7% 

2 

OI 

Imtakc@uuIiom P CS XEPX ED X PI X IR 
BW X A T  

IR 
FI 
EF 
EDn 
EDc 
BW 
ATE 
ATn 
cs 

Ingestion rate of dairy produels 
Fraction ingcrted from contaminated rourcc 
Exporure frequency 
Exposure duration for non-urcinogcm 
Exposure duration Ior urcinogcnr 
Body weight 
Average time for carcinogenr (Iifetime) 
Average time for non-urcinogcnr (EDn 1365) 
Concentration of chemicals in animal producls 

CLcriul  Comccmtnliom 

Compound Concentration Units 

antimony 
arrenic 
beryllium 
uranium- 10~4 
benIo(a)pyrcoc 
carbazole 
arodor-12S4 
a r d o r -  1260 
dicldrii 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  

4.7E-04 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

Rcferenccs 

0.4 Udny 
0.75 (Unitlcsr) 
350 daysbar 
M Year 
70 Year 
70 b 

2SSM days 
W S O  days 

Compound Concentration Units 

N A  N A  mdL8 
N A  N A  mdL8 
N A  N A  mdks 
N A  N A  m&g ' 

N A  N A  mdL8 
N A  ' N A  mdLs 

N A  N A  m f i s  

N A  m a s  

N A  N A  m a s  

N A  N A  m f i 8  

N A  N A  mdk8 
N A  N A  m f i 8  

N A  mdL8 N A  
N A  
N A  N A  m f i 8  

N A  N A  mdL8 



Table C.111-471 Icontinutdl 

HQ Calculation 
CDI RfD * HQ 

(ma/Lg-day) [m&p,-day) [unitless) 
NA 4.OE-04 NA 
YA 3.OE-04 NA 
YA S.OE-03 NA 

YA NA NA 
YA NA NA 
qA NA NA 

1SE-06 3.OE-03 6.SE-04 

Summary of Risk Characterization (chemicals) 
South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 

Via Ingestion of Dairy Products 

3mpound 
intimony 
irsenic 

Compound 
antimony 
arsenic 
beryllium 
uranium- total 
bemo(a)pyrene 
urbazole 
aroclor-1254 
aroclor-1260 . 

fma/Lp,-day)I (rna/Lg-day)-' 1 [unitless' 
VA NA NA 
VA 18E+00 

S.OE-05 NA 

ILCR Calculation 
1 CDI I CSF 1 JLCR 

I ILCR Summation = N/ 

myilium 43E+00 
rranium - total 9E-06 NA 
benzo(a)pyrene 73E+00 
arbazole 2.OE-02 
iroclor- 1254 7.7E+00 
armlor-1260 7.7E+00 
fieldrin 16E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



March 1, 1995 

Table (2.111-472 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Dairy Products 

ptake Equation C p X  EF X EDnX FI X IR 

IR 
Fl 
EF 
EDn 
CP 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

0.4 vday 
0.75 (Unitless) 
350 dayst'year 
70 Year 

%7+ld 
NP237+ld 

R?Z?b+Sd 
R%+ld 

Sr90+ld 

%+ 7d 

pups 

R%22+4d 

Tc99 

'Ih, 

NA 
7.9E-OS 

NA 
NA 
NA 

ERR 
2.4E+00 

NA 
NA 

3.5E-04 

-%z+ lod 
u?34 

UPS+2d 
u23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA p C i g  
2.48-02 p C i  
3.68-04 pciflrg 
2JE-02 pCi/kg 

NA p C i g  
NA p C i  
NA p C i  
NA p C i  
NA. p C i  
NA p C i  

ILCR 
(unitless) 

CDI 
tadionuclides (pCi) 

% 3 7 +  Id 
NPP7+ld 
pups 

Rnp2+4d . 

Tc99 

Thpo 
%2+ 1od 
u234 
u,+, 
u238+2d 

R%26+Sd 
R%+ld 

Sr90+ld 

%+7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
N.A 
NA 
NA 

NA 
NA 

NA 

ME-01 

1.8E+04 

2.6E+00 

1.8E+02 
2.6E+00 
1.7E+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
LOE- 10 
1.m- 12 
3.6E- 11 
13E- 12 
5.5E- 11 
1.3E-11 
1.m- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 

NA 
NA . 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.3E- 10 

6.4E-07 

3.4E- 11 

2.8E-09 
42E-11 
33E-09 

NA 
NA 
NA 
NA 
NA 
NA 

I I= Summation = 6.48-07 

C-111-748 



Intake E a r n t i o m  

IR 
Fl 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

E 

Table C.111-473 
Summary of Intake Quatitation (chemiuls) Alternative 3 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Vegetables,.nd Fruits 

CS X EF X ED X FI X IR 
BW X A T  

Ingestion rate of fruitr or vegetables 
Fraction ingested from contaminated source 
Expasure frequency 
Exposure duration for non-carcinogem 
Expasure duration for carcinogens 
Body wcigbt 
Average time for carcinogens (lifefimc) 
Average time for non-carcinogens (EDn r365) 
Concentration of chemicals in vegetables 

CLcmiul Concentralion 

Compoud Concentration tlnits 

antimony 
arsenic 
beryllium 
uranium -total 
benm(a)pyre= 
CarbaZOIc 
ardor-1254 
a r d o r  - 1260 

. dieldrin 
N A  
N A  
N A  
N A  
N A  

NA 
NA ~ 

N A  
N A  
N A  

1 .OE -02 
N A  
N A  
N A  
'NA 
N A  

, N A  
N A  
N A  
N A  
N A  
N A  
N A  

References 

. 

0.122 kuday 
' 1 (Unitless) 

350 dayshear 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Table CIII-473 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

Compound . 
sntimony antimony 

arsenic 
beryllium 
uranium-total 
bemo(a)pyreae 
carbazole 
aroclor - 1254 . 
aroclor - 1260 

ILCR Calculation 
CDI CSP ILCR 

(mp/kg-day) [mp/kR-day)-' (unit~ess] 
NA NA . NA 

HQ Calculation 
CDI RID HQ 

(mp/kg-day) (mp/Lg-day) (uniclessl 
VA 4.OE-04 NA 
NA 3.OE-04 NA 
YA S.OE-03 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

1.7E-05 3.OE-03 5.5E-03' 

arsenic 
beryllium 
uranium-total 
bemo(a)pyreae 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

1EE+00 
43E+00 

73E+00 
2.OE-02 

7.7E+00 
16E+01 

,05 NA 

7.7E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = N/ 
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Table CIII-474 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

ntake Equation 

IR 
FI 
EF 
EDn 
cv 

- - CvX EFX EDn X FI X IR 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

cs137+ld 
NP237+ld 

R??26+8d 
Ra228+ld 

puvs 

Rnm+4d 
S'm+ld 
TC99 

-%la 
Thz2E+ 7d 

NA 
1.6E-01 

NA 
NA 
NA 

ERR 
3.2E+01 

NA 
NA 

1.9E-01 

m232+ 1od 
u, 
"238+2d 
u235 + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.2E+00 
4.98-02 
1.2E+00 

NA 
NA 
NA 
NA 
NA 
NA 

0.122 kg/day 
1 (Unitless) 

350 dayshear 
70 Year 

CDI csq ILCR 
ladionuclides (pCi) (pCi)- (unitless) 

w 

Nl 
P1I 

\ 
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Table CIII-475 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 3 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via External Radiatioo 

[DR X EF X EDn X ETiX (1-SHJ] +[DR X EF X EDn X lX0X (l-SHo)] 

Fraction of year spent exposured 
Exposure duration 
Fraction of day spent indoon 
Fraction of day spent outdoors 
Shield factor indoors 
Shield factor outdoors 
Radionuclide specitic dose concentrations 

%7+ld 

pu,,3, 

R"PL+4d 

Tc99 

-%I 

NP237+ld 

Raab+8d 
R%+ld 

sr90+ld 

%+ 7d 

-%z+ la 
urn 

"pa+zd 
'235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

0.96 (unitless) 

0.76 (unitless) 
0.24 (unitless) 
0.5 (unitless) 
NA (unitless) 

70 Year 

(see table below) 

NA Pcig 

NA PCiP 

NA Pcdg 
NA P a 3  
NA PW3 
NA pcig . 
NA P a 3  

3.068-02 pCig 

2.708-02 pcdg 
NA 

CSP ILCR 
(unitless) 

CDI 
(year v C i t z ~  (&ci -year)-' adionaclidcs 

%37+ld 
%37+ld 

%!b+8d 
z%+ld 

jr90+ Id 

h + 7 d  

llpa 

%2+4d 

rc99 

ra, 
b Z +  1od 
3734 

UPa+Y 
u?3S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 

6.5E-01 

5.3E-01 

4.9E+00 

lJE+00 

l.lE+00 

r;rA 

2.OE-06 
4.38-07 
2.8E- 11 
6.OE-06 
2.98-06 
5.9E-06 

6.OE- 13 
5.6E-06 
5.4E- 11 
8.5E-06 
3.OE- 11 
2.4E-07 
5.1E-08 

NA . 

NA 
NA 
NA 
'NA 
NA 
NA 

I ILCR Summation = 3.4E-07. 

C-111-752 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-07 

NA 

2.E- 10 

3.8E- 11 

5.7E-08 

4 

. .  

4 

A 



l n b k c  Eqnation 

IRS 

CF 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-476 
Summary of Intake Quadlalion (chemicals) Alternatives 3 

South Field Area with Private Ownership: On-Properly Farmer (Child) 
Via Incidental Ingestion of Soil 

CS X EF X ED X C F  X IR 
B W X A T  

Ingestion rate of soil (RAGS 1989) 
Conversion factor 

Exposure duration for non-carcinogem 
Exposure duration for  carcinogens 
Body weight 
Average time for iarcinogcns flifcIhOe) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in roil 

Exposure frequency 

Chcmiul Conscntntiou 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium - mal 
benm(a)pyre= 
ca rbamle 
a r d o r - 1 s 4  
a r d o r  - 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

200 muday 

350 daysbar 
6 Year 
6 Year 

15 kg 
25550 days 
2190 days 

(see table below) . 

1.OE-06 kdmg 

Refercncer 

Compound Concentration Units 

NA NA m a l !  
NA NA mgks 
NA NA mgke 
N A  NA mdLe 
NA NA myks 
NA NA mgkg 
NA NA mgkg 
NA NA mgke 

* NA NA mgkg 
NA NA mgkg 
NA NA mgkl3 
NA NA mgke 

NA NA mgkg 
NA NA mi& 

NA ' mgkg . . NA 

3 z > ', r 



Table C.111-476 (contiouedl 
Summary of Risk Charactehatioo (chemicals) 

South Field Area with Private Ownership: On-Property Farmer (Child) 
Via Io  

I HQ Calculation 
I CDI 

zompcund 
alimony 
lrsenic 
ieryllum 
iraniurn-total 
,enzo(a)pyrene 
:arbazole 
iroclor - 1254 
Iroclor- 1260 
lieldrm 

3.OE-04 NA 
5.OE-03 NA 

OE-05 3.OE-03 3.48-03 

5.OE-OS NA 

I I HQ Summation = 3.4E-0: 

iental Ingestion of soii 
I ILCR Calculation 
I CDI I CSF 1 II-CR 

Compcund 
antimony b A  NA NA 

I (mglkg-day)l (mglklrg-day)-' I (unitless) 

arsenic h A  1.8E+00 NA 
beryllum 
uranium-~otal 
benz4a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrm 

4.3E+00 

7.3E+00 

7.7E+00 
7.7E+00 
1.6E+01 

NA 

2.OE-02 

NA 
'NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I I W R  Summation = NA 



6 6 4 6  
. FEMP-OU02-6 FINAL 

. .  March I ,  1995 

htake Equation 

1% 
EF 
EDn 
FI 
cs 

Table C.111-477 
Summary of Intake and Risk Quantitation (radionuclides) Alternatives 3 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Incidental Ingestion of Soil 

C S X E F X E D n X F I X I R .  - - 

Ingestion rate of soil (RAGS, 1989) 
Exposure frequency 
Exposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

O137+ld 
Np237+ Id 
%38 
R%26+8d 
R%28+ Id 

Sr90+ld 

n228+7d 

h 2 2 2 + 4 d  

Tc99 

m230 

NA 
1.5% - 05 

NA 
NA 
NA 
NA 

1.28E-05 
NA 
NA 

1.19E-04 

pCimg 
pCi/mg 
pCimg 
pCi/mg 
pCimg 
pCi/mg 
pCi/mg 
pCimg 
pCi/mg 
pCimg 

Th232+10d . 
'234 
'235+1d 
'238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

200 mg/day 
350 daystyear 

6 Year 
1 (unitless) 

NA pCi/mg 
3.&E-05 pCi/mg 

NA pCi/mg 
2.7OE-05 pCi/mg 

NA pCi/mg 
NA pCi/mg 
NA pCi/mg 
NA pCi/mg 
NA pCi/mg 
NA pCimg 

CDI CSF ILCR 
Xadionuclides b C i )  (pCi)-' (unitless) 

O137+ld 
Np237+ld 

R%26+8d 
R??28 + Id 

Sr90+ld 

n228+7d 
Th230 
n232+10d 

u23S+ld 
'238+2d 

fi238 

R"222+4d 

TCg9 

%4 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

6.51E+00 

5.38E+00 

4.99E+O1 

1.29E+01 

1.13E+O1 

28OE-11 
2.20E- 10 
220E- 10 
7.80E- 10 
1.00E- 10 
1.70E- 12 
3.6OE-11 
1.3OE- 12 
5.5OE-11 
1.3OE-11 
1.70E- 10 
1.6OE- 11 
1.6OE-11 
200E-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
6.49E- 10 

NA 
2.06E- 10 

NA 
227E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

1.43E-09 

1.94E-10 

2.7lE-09 - 1 ILCR Summation - 



SA 
AF 
ABS 
CF 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-478 
Summary of Intake Quantitation (chemicals) Alternuives 3 

South Field Area with Private Ownership: On-Property Farmer (child) 
Via Dermal Contact with Soil 

= . CS X EP X ED X C F  X ABS X A F  X SA 
BW X AT 

Surface area of exposed skin (50th percentile, hands only) 
Soil to akin adhere- factor (RAGS 1989) 
chcmicala specific aborbtion factor (see table below) 
Conversion factor 

Exposwe duration for non-carcinogcm 
Exposure duration for carcinogens 
Body weigh1 
Average time for carcinogens @fetimc) 
Average time lor non-carcinogcnr (ED0 x 365) 
Concentration of chemicals in soil 

Exposure frequency 

Chcmiul Co.ccDlnhu 

Compoud ABS Conwntrati Units 

antimony 
arsenic 
beryllium 
uranium-total 
beozn(a)pyrcoc 
carbazole 
a r d o r -  1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

1 .WE - 02 
1.00E-M 
I.00E-02 
3.00E-01 
3.00E-01 
6.00E-02 
6.00E-02 
3.00E-01 

1 .me - 03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

. NA 
'NA 
NA 
NA 
NA 
NA 
NA 

7.94E-01 

2Mo cm2/da 
1 mgtcm I 

a v  

350 dayshear 
6 Year 
6 Year ' 

1E-U kgmg 

I5 kg. 
' 25550 days 

2190 days 

Compound Concrntrati Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Compound 
antimonv 

Table C-111-478 (continued) 
Summaly of Risk Characterization (chemicals) 

South Field Area with Private Ownership: On-Property Farmer (Child) 

ILCR Calculation 
CDI CSF ILCR 

[mag-day)  (mp/kg-day)-' [ unitless) 
NA 

Vi 

I dieldrin 

I HQ Calculation 
I CDI I RfD I HQ 

bmpound I [mfln-day) I (mfln-day) I (unitless) 
ntimony 6.00E - 05 NA 
rsenic 
leryllium 
iranium - total 
rnzo(a)pyrerie 
a r b a d e  
roclor- 1254 
roclor-1260 
lieldrin 

2.858-04 
5.M)E-00 
1.50E-04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.5OE-OS 

NA 
NA 

6.118-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 

NA 

I I HQ Summation = 6.718-03 

I 

larsenic b 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
a r d o r -  1254 
aroclor-1260 

A 

F - O 8  

~ 

NA 
190E+00 
430E+00 

NA 
NA 
2.228-02 

1.03E+01 
1.78E+01 

l.mE+Oi 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 
NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

I ILCR Summation = NA 



\ 

Table CAI-479 
Summary OE Intake Quantitation (cbemicals) Alternatives 3 

South Field A r u  with Private Oamersbip: On-Property Farmer (Cbild) 
Vir Drinkiig Water Ingestion 

IR 
EP 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

CS X E P X  ED X IR 
BW X A T  

Ingestion rate of groundwater (RAGS 1989) 
Exposure frequency 
Exposure duration for non-carcinogem 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x365) 
Concentration of chemicals in groundwater 

Compourd Concentration Units 

antimony 
arsenic 
beryllium 
uranium - total 
bcnzo(a)pyrclu 
carbade . 
a r d o r -  I254 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
NA 
NA 
N A  

N A  
N A  
N A  

6.ME-04 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

1 llday 
3% dayahcar 

6 Year 
6 Year 

IS kg 
25550 days 

2190 days 

Compourd Concentration Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

References 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  



Table C.111-479 (continued) 
Summary of Risk Characterization (chemicals). 

South Field Area with Private Ownership: On-Property Farmer (Child) 
Vi; 

I HQ Calculation 
I CDI I RID I HQ 

:ompound 
ntimony 4.00E-04 NA 
rseoic 3.00E-04 

I (mgllg-day) I (m&-day) 1 (unitless) 

leryllium 
iranium-total 
anzo(a)pyrene 
arbazole 
roclor- 1254 
roclor - 1260 
lieldrin 

5.00E-Cl3 
3.00E-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OOE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 . B E  - 02 

I HQ Summation = 1.298-02 

Jrioking Water Ingestion 
ILCR Calculation 

1 CDI I CSF 1 ILCR 

rsenic 
eryllium 
ranium- total 
enzo(a)pyrene 
arbazole 
roclor- 1254 
roclor- 1260 
ieldrin 

1.75E+00 
430E+00 

730E+00. 

7.70E+00 
7.70E+00 
160E+01 

-06 NA 

2.00E-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

:ompound 
ntimonv NA NA 

I [mglkg-day)l (mp/kg-day)-' I ( unitless) 

1 ILCR Summation = NA 
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ntakc Equation 

IR 
EF 
EDn 
FI 
cw 

Table CIII-480 
Summary of Intake and Risk Quantitation (radionuclides) Alternatives 3 
South Field Area with Private Ownership: On-Property Fanner (Child) 

Via Ingestion of Drinking Water 

- - CwX EFX EDn X FIX IR 

Ingestion rate of groundwater (RAGS, 1989) 1 Uday 
Exposure frequency 350 daysbear 
Exposure duration 6 Year 
Fractional intake for radionuclides 1 (Unitless) 
Concentration of radionuclides in groundwater (see table below) 

NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  

%32+ 1od 
u234 

U m + u  
UPS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.8E-01 
1.OE-02 
2.OE-01 

NA 
NA 
NA 
NA 
NA 
NA 

PC'" 
PCfl 
p C i  
p C i  
p C i  
p C i  
p C i  
p c i i  
p C i  
p C i  

CDI CSP ILCR 
Xadionuclides (pCi) (pcil-' (unitless) 

O137+ Id 
NPP7+ld 

%26+8d 
R%+ld 

'%+Id 

%2E+7d 

% 

Rnp2+4d 

Tc99 

%z+ 1od 
upr 
U238+2d 
'PS+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

3.98+02 
2.1E+Ol 
4.2E+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.E- 12 
3.6E- 11 
1 . 3 5  12 
5.5E- 11 
1.3E- 11 
1.E-10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.2E-09 
3.4E- 10 
8.5E-09 

NA 
NA 
NA 
NA 
NA 
NA 

1.5E-08 - I ILCR Summation - 

C-111- 760 



Table C.lll-481 
Summary of Intake Quatitalion (chemicals) Alternatives 3 

Swth Field Area with Private Ownership: On-Property Farmer (Child) 
Via Dermal Contad while Bathing 

DA X EFX ED X SA 
BW X A T  

Imtakc Eanation 

csv mg/cm2-day 
350 d a y s b a r  

6 Year 
6 Year 

15 kg 
25550 days 

2190 days 
8000 em2 

DA 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
SA 

Dermal absorkd  dose 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (ED0 x365) 
Skin surface area available for wnIac1 

Enposurc Irequcncy 

Compoun D Units Compound DA LJnits 

NA 
N A  
N A  
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA - NA 
NA 
. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

mglcm2-day 
mg/cm2-day 
mglcm2-day 
mg/cm2-day 
mglcm2-day 
mg/cm2 - day 
mg/cm2-day 
mglcm2-day 
mg/cm2-day 
mglcm2-day 
mg/cm2-day 
mg/cm2-day 
mg/cm2-day 
mg/cm2-day 
mg/cm2-day 

antimony 
arsenic 
beryllium 
uranium - total 
beozo(a)pyrcoc 
carbazole 
a r d o r -  1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mg/cm2-day 
NA mg/cm'-day 
NA mg/cm2-day 
1.52E-10 mglcm2-day 

NA mg/cm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mgJcm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mpJcm2-day 
NA mg/cm2-day 
NA mg/cm2-day 

____ References 
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Table C.111-481 (continued) 

Via 1 
I HQ Calculation 
I CDI I RfD 1 HQ 

ntimony 
rsenic 
eryllium 
iranium -total 
enzo(a)pyrene 1 

arbazole 
roclor-1254 
roclor - 1260 
lieldrin 

Summary of Risk Charactekzation (Aemicals) 
South Field Area with Private Ownership: On-Property Farmer (Child) 

rmal Contact while Bathiog 
I ILCR Calculation 
I CDI I CSF I ILCR 

:ompound 1 [mflg-day) I (mpjkg-dayd (unitless' 
h A  6.00E-05 NA 

2858-04 
5.00E-03 
1.50E-04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E -OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.17E-04 

- I IIQ Summalion = 5.17E-0 

arsenic 
beryllium 
uranium -total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

Compound 
antimony 

I [mp/kE-day)l [mp/Lg-day)-' 1 [unit& 
h A  

I 
I ILCR Summation = NP 

NA 
190E+00 
430E+00 

NA 
NA 
2.228 - 02 
1.03E+01 
l.03E+01 
1.78E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NP 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



- 
I. - 6 6 4 6  

-- FEMP-OU02-6 FINAL 
March 1, 1995 

Table C.111-482 
Summary of Intake and Risk Quantitation (radionuclides) Alternatives 3 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Inhalation of Gases and Particulates 

Intake huat ion 

IR 
EF 
EDn 
Ca 

CaXEFXEDnXIR - - 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

"137+1d 
NP237+ld 
puwl 

Rn222+4d 

Tc99 

m230 

Ra226+8d 
R%+ld 

Sr90+ld 

'Ih228+ 7d 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

4.3E-06 

3.1E-06 

6.68-05 

12 m3/day 
350 daysiyear 

6 Year 
(see table below) 

n232+ 1Od 

' 235  +Id 
urn 

U238+2d 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.3E-05 

l.lE-05 

CDI , c y  ILCR 
Radionuclides (pCi) (pCi)- (unitless) 

pCim3 
pcim' 
pCim3 
pCim3 
pci/m' 
pci/m3 
pCim3 
pCim3 
pCim3 
pCim3 

(%37+ld 
NP237+ld 

R%?6+8d 
Ra228+ld 

fi238 

R%2+4d 

Tc99 

,%30 

urn 

u238+2d 

sr90+ld 

Ih228+ 7d 

%?32+ 1Od 

U?3S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

' NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

l.lE-01 

7.8E-02 

1.7E+00 

3.3E-01 

2.9E-01 

1.9E- 11 
2.9E-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.88-08 
2.98-08 
l.lE-07 
2.68-08 
2.5E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

3.1E-09 

4.8E- 12 

4.8E-08 

8.5E-09 

6.9E- 09 

I 

6.7E-08 - 1 ILCR Summation - 

. .  

C-111-763 



IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-483 
' Summary of Intake Quantitation (ChemkdE) Alternatives 3 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Ungestion of Meat Produc%s 

lngcstion rate of meat 
Fraction ingested from conta@rated aourw 

Exposure duration for non-carcinogem 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non -carcinogens (EDn 1365) 
Concentration of chemicals in meat 

Exposurc frequency 

CS XEFX ED X FI X IR 
BW X A T  

Compound Concentration Units 

antimony 
arsenic 
hcryllium 
uranium-tohl 
hcnm(a)pyrcoc 
carbazole 
a r d o r -  1254 
a r d o r -  1260 
dicldrin 

,NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
N A  

1.6E-04 
N A  
N A  
NA 
N A  
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 

0.039 kg/day 
0.75 (Unitleas) 
350 dayskar 

6 Year 
6 Year 

IS kg 
25550 days 
2190 days 

Compound Concentration Units 

N A  
N A  
N A  
N A  
N A  

' N A  
N A  
N A  
N A  
NA 
NA 
N A  
N A  
NA 
N A  

NA 
N A  
NA 
N A  
NA 
NA 
NA 
N A  
NA 
N A  
NA 
NA 
NA 
NA 
NA 



Table C.111-483 (continued) 

:ompound ' 

Summary of Risk Characte-rization (chemicals) 
South Field Area with Private Ownership: On-Properly Farmer (Child) 

Via Ingestion of Meat Products 

ILCR Calculation 
CDI CSF ILCR 

(mdkg-day) [rndkg-day)-' (unitless; !ompound 

nenic 
eryllium 
ranium-total 
emo(a)pyreoe 
arbazole 
r a l o r  - 1254 
roclor- 1260 
ieldrin 

HQ Calculation 
CDI RfD HQ 

(mgkg-day) [mgkn-day) (unitless) 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE - 05 

NA . 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.8E-05 

I I HQ SumnuIion = 9.8E-05 

lrsenic 
wryllium 
iranium- total 
wnzo(a)pyrene 
.arbazole 
iroclor- 1254 
iralor - 1260 
lieldrin 

5E-OB 

18E+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 

'16E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.I ILCR Summation = NP 
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Table CIII-484 
Summary of Intake and Risk 'Quantitation (radionuclides) Alternatives 3 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Ingestion of Meat Products 

itate muation 

IR 
FI 
EF 
EDn 
Cf 

Cf X EFX EDn X Fl X IR - - 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

' NA p C i g  

NA p C i g  
NA p C i g  
NA p C i g  

ERR p C i g  

NA. p C i g  
NA p C i g  

8.7E-04 pC@ 

4.8E-01 pCi/kg 

4.28-04 pCi/kg 

'IhPZ+ 1od 
uz34 

u238+2d 
UPS+td 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
7.7E-03 
1.OE-04 
7.2E-03 

NA 
NA 
NA 
NA 
NA 
NA 

0.039 kg/day 
0.75 (Unitless) 
350 daysiyear 

6 Year 

csq ILCR 
(unitless) 

CDI 
( p a )  (pCi)- adionuclides 

'137+ld 
'h37+ld 
%a 

~nZZZ+&i 

rc99 

%32+ 1od 
gz34 

b 8 + 2 d  

% 6 + 8 d  
%28+ld 

jr9O+1d 

%?E+ 7d 

uPS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

5.3E-02 

3.OE+01 

2.68-02 

4.7E-01 
6.1E-03 
4.4E-01 

NA 
NA 
NA 

NA 
NA 

NA- . 

2.8E- 11 
2.2E- 10 
22E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA. 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.2E- 11 

l.lE-09 

3.4E- 13 

7.6E- 12 
9.8E- 14 
8.8E- 12' 

NA 
NA 
NA 
NA 
NA 
NA 

l.lE-09 - - I ILCR Summation 

C-III-766 
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Table C.111-485 

Summary of Intake Quantitalion (chemicals) Alternatives 3 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Ingestion of Dairy Products 

IR 
% FI 

EF  
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 

Exposure duration for non-carcinogem 
Exposure duration for carcinogens 
Body weight 
Avenge time for carcinogens (lietime) 
Average time for non-carcinogens (EDn x 365) 
Conccntration of chemicals in animal pro+cts 

Exposure frequency 

CS X E F  X ED X FI X IR 
BW X AT 

Compound Concentration Units 

antimony NA m a g  
arsenic NA m%Ls 
beryllium NA m%Lg 
uranium-total 4.7E-04 m%Lg 
benzo(a)pyrcnc NA m%Lg 
carbazale NA m%Lg 
ardor-1254 NA m%Lg 
a r d o r -  1260 N A  me/lrg 
dieldrin NA m%Lg 

NA NA m%Lg 
NA NA m%Lg 
NA NA m%Lg 
NA NA m%Lg 
NA NA m a g  
NA NA m%Lg 
NA NA 

References 

0.9 Uday . 
0.75 (Unitlcsr) 
350 dayskar  

6 Year 
6 Year 

15 kg 
25550 days 
2190 days 

Compound ' Concentration Units 

NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 
NA 
NA 
NA 

NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  

NA 
NA 
NA 
NA 

NA . 



Table C.111-485 (continued) 

Compound 
antimony 
arsenic 

qilium 
anium-total 

Summary of Risk Charactehzation (chemists) 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Ingestion of Dairy Products 

-~~ 
(mp/LI-day~I(m~l( -day)- '  I (unilless 

NA NA NA 
YA 1EE+00 
NA 43E+00 

1EE-06 NA 

HQ Calculation 
I CDI 

irsew 
aqllium 
iranium-told 
xmo(a)pyrene 
:arbazole 

.oclor-1254 
~ A O I  - 1260 
ieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I HQ Summalion = 6.8E-( 

I ILCR Calculation 
I I CDI I CSF I ILCR 

mo(a)PY=W 
rbazole 
oclor-1254 
odor-1260 
eldrin 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
16E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summation = N 
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Table CIII-486 
Summary of Intake and Risk Quantitation (radionuclides) Alternatives 3 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Ingestion of Dairy Products 

ntakc Quation 

IR 
FI 
EF 
EDn 
CP 

CpX EFXEDnX FI X IR - - 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

"137+ Id 
NP237+ld 
PUW, 

R"222+4d 

Tc99 

-l.hTh, 

R%26+8d 
R%+ld 

sr90+ld 

nhzu1+7d 

NA 
7.9E - 05 

NA 
NA 
NA 

ERR 
2.4E+OO 

NA 
NA 

3.5E-04 

n232+ 1Od 

U23S+ld 
u234 

u?38+2d 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.4E-02 
3.6E-04 
2.3E-02 

NA 
NA 
NA 

' NA 
NA 
NA 

0.9 Vday 
0.75 (Unitless) 
350 dayslyear 

6 Year, 

PC% 
P C W  
P C W  
P C i g  
P C W  
P C W  
PCA8 
PC@ 
p c i g  ' 
PCW3 

CDI CS? ILCR 
Radionuclides (pCi) (pCi)- (unitless) 

Cs137+ld 
NP237+ Id 

R%26+8d 
R%+ld 

Sr90+ Id 

mhps+ 7d 

n232+ 1Od 

"235+ld 

p u ,  

Rnz+4d 

Tc99 

u234 

U238+Y 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

l.lE-01 

3.4E+03 

5.OE - 0 1 

3.4E+01 
5.1E-01 
3.2E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E-12 
5.5E-11 
1.3E- 11 
1.E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.5E-11 

, 1.2E-07 

6.5E- 12 

5.5E- 10 
8.2E- 12 
6.5E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

1.2E-07 - 1 ILCR Summation - 

C-111-769 



. Table C.111-487 
Summary of Intake Quantitation (chemicals) Alternatives 3 

South Field Area with Private Ownership: On-Property Farmer (Cbild) 
Via Ingestion of Vegetables and Fruits 

IR 
FI 
EF 
EDn 
EDC 
BW 

, ATc 
A T n  
cs 

E CS X E F X  ED X FI X IR. 
B W X A T  

Ingestion rate of fruits or vegetables 
Fraction ingested from cantaminakd source 

Exposure duration for non-carcinogem 
Exposure duration for carcinogens 
Bcdyweigbt . ' 
Average time for carcinogens ~ifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in vegetables 

Exposure frequency 

C&hl Conccmlnliou 

Concentration Units Compound 

antimony 
arsenic 
kryilium 
uranium - total 
knzn(a)pyrenc 
carbavrle 
ardor-1254 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
NA 

References 

NA 
NA 
NA 

I.OE-02 
NA 
N A  
NA 
NA 
NA 
NA 
N A  
NA 
N A  
N A  
N A  
NA 

0.1 kdday 
1 (Uniderr) 

350 dayshear 
6 Year 
6 Year 

IS kg 
25550 days 
2190 days 

Compound Concentration Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Table CIII-487 (continued) 

HQ Calculation 
CDI RID HQ 

'(mgkg-day) (mp/Lg-day) (uni~less] 
h A  4.OE-04 NA 

Summary of Risk Charactekation (hemicab) 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Ingestion of Vegetables and Fruits 

. Compound 
antimonv 

hmpound 
ntimony 
,rsenic 
aryllium 
iranium-total 
rnzo(a)pyrene 
arbazole 
iroclor - 1254 
Iroclor- 1260 
lieldrin 

ILCR Calculation 
CDI CSF ILCR 

(mdkg-day) (mp/kR-day)-' (unitless] 
VA NA NA 

3.OE-04 
5.OE-03 
3.OE -03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-OS 

I HQ Summatioo = 2.lE-02 

arsenic 1BE+00 
beryilium A 43E+00 
uranium-total 5.5E-06 NA 

73E+00 

. 7.7E+00 
7.7E+00 
16E+01 

beruo(a)pyrene 
carbazole 
aroclor- 1254 
arcclor-1260 
dieldrin 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N* - 

I ILCR Summatioo = NA 
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Table CIII-488 
Summary of Intake and Risk Quantitation (radionuclides) Alternatives 3 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Ingestion of Vegetables and Fruits 

itakc Equation 

IR 
FI 
EF 
EDn 
cv 

- - CvX EF X EDn X FI X IR 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

cs137+ld 
NP237+ld 
pum 

RnpL+4d 

Tc99 

lnpo 

R??2b+8d 
R%+ld 

Sr90+ld 

%+ 7d 

NA 
1.6E-01 

NA 
NA 
NA 

ERR 
.3.2E+Ol 

NA 
NA 

1.9E-01 

%2+ la 
u, 
Um+a 
u23S + Id 

. NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.2E+00 
4.98-02 
1.2E+00 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 kgday 
1 (Unitless) 

350 daysiyear 
6 Year 

CDI csq ILCR 
(uCi) (pCi1- (unitless1 adionuclidcs 

'137+ld 
'P237+ld 
um 

!nm+'Id 

'c99 

%o 
hp2+ 1M 
I234 

Jm+2d 

+26+8d 
+Z?a+ld 

'90+ld 

hZ28+7d 

IPS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

3.3E+01 

6.7E+03 

3.9E+01 

25E+02 
l.OE+Ol 
2.6E+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
SJE- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA . 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

7.48-09 

2.4E-07 

5.1E- 10 

3.98-09 
1.6E- 10 
5.2E-09 

NA 
NA 
NA 
NA 
NA 
NA 

2.6E-07 - - I ILCR Summation . 
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Table C.111-489 
Summary of Intake and Risk Quantitation (radionuclides) Alternatives 3 
South Field Area with Private Ownership: On-Property Fanner (Child) 

Via External Radiation 

lose fiuivalcncv Equat = [DRXEFXEDnXETiX(l-SHJ] +[DRXEFXEDnXEToX(l-SH,,)] 

b 

EF 
ED Exposure duration 
mi 
ET0 

SHO 

Fraction of year spent exposured 

Fraction of day spent indoors 
Fraction of day spent outdoors 
Shield factor indoors 
Shield factor outdoors 
Radionuclide specific dose concentrations 

SHi 

DR * 

NA PCig 

NA PCiP 
NA PCdg 
NA PCdg 

NA P W  
NA PCdl3 

1.55E-02 pCig 
NA pCi/g 

1.28E-02 pCdg 

1.19E-01 pCig . 

0.96 (unitless) 
6 Year 

0.92 (unitless) 
0.08 (unitless) 
0.5 (unitless) 

NA (unitless) 
(see table below) 

%32+1od NA Pcig 

u235+ld NA PCi43 

NA NA PCii3 
NA NA PCiB 
NA NA pc ig  - 
NA NA PCdg 
NA NA PW3 
NA NA P W  

urn 3.068-02 pCig 

u238+2d 2.70E-02 pCVg 

CDI CSP ILCR 
adionuclides (year pCi/g) (dpCi-ycar)-' . (unitless) 

%37+ld 
'P237+ld 
'%8 
'%+8d 
'%+Id 

irgO+ld 

m22R+ 7d 

b Z +  lod 

J235+ld 

%22+4d 

rc99 

fim 

J, 

J238+2d 
. NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

4.8E - 02 

4.OE-02 

3.7E-01 

9.58-02 

8.4E-02 

2.OE-06 
4.3E-07 
2.8E-11 
6.OE-06 
2.9E-06 
5.98-06 

6.OE- 13 
5.6E-06 
5.4E-11 
8JE-06 
3.OE- 11 
2.48-07 
5.1E-08 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.1E-08 

NA 

2.OE- 11 

2.9E-12 

4.38-09 

2.5E-08 - 1 ILCR Summation - 

. -- 

C-In-773 



.: IRa 
IRc 
C F  
@Fa 
EPc 
@Do 
EDc 
BWa 
BWC 
AT 
ATa 
ATc 
cs 

Table C.111-490 
Summary of Intake QUaOlilaliM (chemicals) Allemalive 6 

South Field A r a  with Federal Ownership: Expanded Trespasser 
Via Incidmtal Ingestion of SoiUSediment 

- CS X @Fa X EDa XCP X IRa + CS X EFcX EDc XCP X IRc 
BWa X ATa BWc X ATc 

lngcstion rate of roil (adult) 
lngcstion rate of soil (child) 
Cooversio~ factor 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration (adult) 
Exposure duration (child) 
Body weight (adult) 
Body weight (child) 
Average time for carcinogclu 
Average time for non-carcinogelu (adult) 
Average time for non -carcinogens (child) 
Concentration of chemicals h roil 

antimony 
arsenic 
beryllium 
uranium - 
benzo(a)pyrcrtc 
carbazole 
a r d o r -  1254 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

, NA 
2.6E+00 
2.4E-01 
4.3@+00 
4.4E-01 

NA 
l . lE-01 
9.38-03 
2.4E-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

12.5 mglday 
12.5 mglday 

1.00E-op kglmg 
40 dayslyear 
110 dayslyear 
32 Year 
12 Year 
70 kg 
43 kg 

25550 days 
11680 days 
4380 days 

(see table below) 

Compound Concatration Uniu 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

m i  



Table CUI-490 lcontinued\ 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Incidental Ingestion of Soil/Sediment 

HQ Calculation 
I CDI 

:ompound 
mlimcny 
menic 
ieryllum 
iranium - total 
)enzo(a)pyrene 
:arbazole 
iroclor- 1254 
iroctor-1260 
lieldrin 

I 
I110 Summation = . l .lE-03 

I ILCR Calculation 
I CDI I CSF I ILCR 

Compound 
antimmy NA NA 

1 (mpllrR-day)l (m&R-day)-' I ( unit less) 

arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor - 1260 
dieldrin 

1.8E+00 
4.3E+00 

7.3E+00 

7.7E+00 
7.7E+00 
1.6E+01 

NA 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.1 E-07 
2.5E-08 

7.78-08 
NA 

NA 
2.1E-08 
1.7E-09 
9.2E- 10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summation = 2.38-07 
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take Equation 

IRa 
IRc 
EFa 
EFc 
EDa 
EDc 
FI 
cs 

Table C.111-491 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Incidental Ingestion of Soil/Sediment 

= CS X EFa X EDa X FI X IRa + CS X EFc X EDc X FI X IRc 

Ingestion rate of soil (adult) 
Ingestion rate of soil (child) 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure Duration 
Exposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

Cs137+ld 
NP237+ld 

R%26+8d 
*. P%38 

R%28+ld 

Sr90+ld 
Rn222+4d 

. T% 
m228 + 7d 
m230 

NA 
1.9E -04 

NA 
1.7E-04 
2.28-04 

NA 
1.3E -03 
4.OE-04 
9.1E-05 
3.6E-03 

pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCimg 
pCi/mg 
pCi/mg 

Th232+10d 

U235+ld 
U238+2d 

u234 

NA 
NA 
NA 
NA 
NA 
NA 

3.48-05 
1.4E-03 
1.3E-03 
9.5E-04 

NA 
NA 
NA 
NA 
NA 
NA 

12.5 mg/day 
12.5 mg/day 
'40 daydyear 
110 daydyear 
32 Year 
12 Year 
1 (unitless) 

(see table below) 

pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 
pCi/mg 

CSH ILCR CDI 
(pCil (pcil-' (unitless) ladionnclides 

Cs137+ld 
NP237+ld 

R%26+8d 
P938 

Rn222+4d 

T% 

m230 

u234 

R%28+ld 

Sr90+ld 

Th228+7d 

m232 + 1Od 

'23S+ld 
u238+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
6.1E+00 

5.5E+00 
7.3E+00 

4.1E+01 
1.3E+Ol 
2.9E+00 
1.2E+02 
l.lE+OO 
4.7E+01 
4.2E+OI 

NA 

~ . ~ E + o I  
NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-I1 
2.OE-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.3E-09 

4.38-09 
7.3E- 10 

1.5E-09 
1.7E- 11 
1.6E- 10 
1.5E-09 
1.9E- 10 
7.5E- 10 
6.7E- 10 
6.2E- 10 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.2E-08 - I ILCR Sammation - 



SA 
SA 
A F  
ABS 
C F  
@Fa 
EFc 
EDa 
EDc 
BWa 
BWc 
A T  
ATa 
ATc 
cs 

. Table C.111-492 
Summary of Intake Quanlitatian (chemicals) Alternative 6 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Dermal Contact with SoiUSediment 

= CS X @Fa X EDa X C F  X ABS X A F  X SAa + CS X EFc X EDc X C F  X ABS X A F  X SAC 
BWc X ATc BWa X ATa 

Surface area of exposed skin (adult) 
Surface area of exposed skin (child) 
Soil to skin adherence factor 
chcmicalr~rpccific absorbtion factor (see table 
Conversion factor 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration (adult) 
Exposure duration (child) 
Body weight (adult) 
Body weight (child) 
Average time for carcinogens 
Average time [or non-carcinogens (adult) 
Average time for non-carcinogena (child) 
Concentration of chemicals in soil 

: below) 

5750 cm2/day 
4200 cm2/da 

1 mdcm r 
CSV 

113-06 kdmg 
40 d a y s h a r  

110 d a y s h a r  
32 Year 
12 Year 
70 kg . 
43 kg 

25550 days 
11680 days 
4380 days 

(see table below) 

CLciical Cooccntntiom 

Compound ABS Conccntnti Units Compound ABS Concentrati Units 

antimony 
arsenic 
beryllium 
uranium-total 
hcnm(a)pyrew 
carbazole 
a rdor -1254 ' , 

a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.OE-02 
1.08 - 03 
1.013-02 
1.08-02 
3.OE-01 
3.OE-01 
6.OE-02 
6.OE-02 
3.08-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.68+00 
2.4E-01 
4.3E+00 
4.4E-01 

NA 
1.18-01 
9.38-03 
2.48-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 'NA 
NA NA 
NA NA 

Rcfercnccs 



Table C.111-492 (continued) 
’ Summary of Risk Charact&ation (&emiceis) 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Dermal Contact with SoiVSediment 

HQ Calculation 
I CDI 

:ompound - 
ntimony 
rsenic 
eryllium 
iranium - total 
emo(a)pyrene 
arbazole 
roclor- 1254 
roclor - 1260 
lieldrin 

I 
I IlQ S u m m t i o u  = 1.2E-01 

9.48-08 S.OE-03 19E-OS 
16E-06 1.5E-04 l.lE-02 
S.1E-06 NA NA 

26E-07 NA NA 

E-08 4.5E-05 6.28-04 

I ILCR Calculation 
I CDI 

beryllium 
uranium-total 9E-07 NA 
bemo(a)pyrene 2E-06 NA NA 
carbazole 2.28-02 NA 
aroclor-1254 2E-08 l.OE+Ol 6.48-07 
aroclor- 1260 1E-09 l.OE+Ol S.2E-OB 
dieldrin 

I 

9.SE-0’ I ILCR Summation = 

, -. 



Table C.111-493 
Summary of Intake Quantitation (chemicals) Alternative 6 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Inhalation of Gases and Particulates 

- Intake PanaLio~ - CS X EFa X EDa X IR X ETa + CS X EFc X EDc X IR X ETe 
BWa X ATa . BWc X ATc 

IR 
ETa 
ETc 
@Fa 
EFc 
EDa 
EDc 
BWa 
BWc 
AT 
ATa 
ATc 
cs 

Inhalation rate of gases 
Exposure time (adult) 
Exposure time (child) 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration (adult) 
Exposure duration (child) 
Body weight (adult) 
Body weight (child) 
Average time for carcinogens ‘ 
Average time for non-carcinogens (adult) 
Average time for oon-carcinogens (child) 
Concentration of chemicals in particulate as modeled 

Com pound Concentration Units 

antimony 
arsenic 
beryllium 
uranium - mal 
benzo(a)pyrcoc 
carbazole 
ardor-1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.28-08 
6.3E-09 
7.OE-08 
1.3E-08 

NA 
3.3B-09 
2.8E- 10 
7.2E-11 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

mum’ 
mum’ 
mum’ 
mdm’ 
mum’ 
mg/m’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
mum’ 
i q ~ m ’  
mum’ 

0.83 m’hour 
1 hourlday 
2 hourlday 

40 d a y s w r  
110 d a y s b a r  
32 Year 
12 Year 
70 kg 
43 kg 

25550 days 
11680 days 
4380 days 

(see table below) . . 

Compound Conccntration Units 

NA NA mum’ 
NA N A  mum3 
NA NA mum’ 
NA NA mum3 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA NA mum3 
NA - NA mum3 
NA NA mum’ 
NA NA mum’ 
NA NA mum’ 
NA . NA mum3 



Table C.111-493 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Inhalation of Gases and Particulates 

Compound 
antimonv 

HQ Calculation 
I CDI I RfD I HQ 

ILCR Calculation 
CDI CSP ILCR 

(m&-day) (mn/LR-dav)-' ( unitless) 
h A  NA NA 

Compound I (m&R-day) I (m&R-dav) 1 (unitless) 
k A  NA NA antimony 

arsenic 
beryllium 
uranium- total 
bemo(a)pyrene 
carbazole 
aroclor-1254 
aroclor-1260 
dieldrin 

l.lE-09 
8.2E-11 
9.1E-10 
1.7E-10 

4.2E-I1 
3.68-12 
9.38-13 

VA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I HQ ~ u m m r t i o n  = NA 

arse+c 
beryllium 
uranium - total 
bemo(a)pyrene 
carbazole 
aroclor-12S4 
aroclor-1260 .. 
dieldrin 

2.1E-10 
1bE-11 
1AE-IO 
3.4E-11 
A 
8.48-12 
73E-I3 i 19E-13 

l.SE+OI 
8.4E+00 

6.1E+00 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lbE+Ol 

3.28-09 
1.4E-10 

2.1 E- 10 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 
NA 
NA 
NA 

3.OE-12 

I 

I ILCR ~ u m m r t i o n  = 3.SE-OS 
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Table C.111-494 
Summary of Intake aud Risk Quautitation (radionuclides) Alternative 6 

South Field Area with Federal Ownership: Expanded Trespasser 
Via Inhalation of Gases and Particulates 

Intake Equation 

IR 
EFa 
EFc 
EDa 
EDc 

.ETa 
ETc 
CA 

= CAXEFaXEDaXIRXETa+ CAXEFc EDcXIRXETc 

Inhalation rate of gases 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration 
Exposure duration 
Exposure time (adult) 
Exposure time (child) 
Concentration of radionuclides in air 

O137+ld 
NP237+ld 

R%+8d 
'%+Id 

Sr90+ld 

4 3 8  

Rn222+4d 

Tc99 

%3a 
7d 

NA 
3.6E-06 

NA 
3.7E-06 
5.9E-06 
1.7E+00 
3.OE-OS 
8.7E-06 
2.78-06 
9.38-05 

pCim3 
pCim3 
p ~ i m '  
pCim3 
pcijm3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 

m232+ Irn 
u234 

u m + 2 d  
u23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

1.OE-06 
3.1E-05 
2.98-05 
2.OE-OS 

NA 
. NA 

NA 
NA 
NA 
NA 

0.83 m3/hour 
40 daystyear 

110 daysfyear 
32 Year 
12 Year 
1 hourlday 
2 hourlday 

(see table below) 

pCim3' 
pc1m3 
pc1m3 
pc1m3 
pc1m3 
pc1m3 
pc1m3 
pcim3 
pcim3 
pc1m3 

CDI CSP ILCR 
tadionuclides (pCi) (uci)-l (unitless) 

%37+ld 
NPZ37+ld 

Ra226+8d 
Ra228+ld 

Sr90+ld 

Th228+7d 

Rnm+4d 

TC99 

Th,O 
%32+lod 
u234 

%8+2d 
'PS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.2E- 02 

I 1.2E-02 
1.9E-02 
5.5E+03 
9.7E-02 
2.8E-02 
8.98-03 
3.OE-01 
3.4E-03 
1.OE-01 
9.58-02 
6.4E-02 

NA ' 

NA 
NA 

' NA 
NA 
NA 

1.9E- 11 
2.98-08 
3.9E-OS 
7.OE-09 , 

6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.88-08 
2.98-08 
ME-07 
2.68-08 
2.5E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
3.4E- 10 

8.4E-11 
1.3E-11 
4.2E-08 
6.OE-12 
2.3E- 13 
6.9E- 10 
8.88-09 
3.7E- 10 
2.6E-09 
2.4E-09 
1.5E-09 

NA 
NA 
NA 
NA 
NA 
NA 

5.9E-08 - I ILCR Summation - 

6 6 4 6  

C-In-78 1 
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Table C.111-495 
Summary of Risk Quantitatioa (radionuclides) Alternative 6 

South Field Area with Federal Ownership: Expanded Trespasser 
Via JZxternal Radiation 

%msure Equation = [CR X EFa X EDa X ET- X (l-SH,)]+[CR X EFc X EDc X ETm X (1-SH,)] 

EFa 
EFc , 

EDa Exposure duration (adult) 
EDC Exposure duration (child) 
ET,, 
ET, 

CR 

Fraction of year spent exposured (adult) 
Fraction of year spent exposured (child) 

Fraction of day spent outdoors (adult) 
Fraction of day spent outdoors (child) 
Shield factor outdoors 
Radionuclide specific concentrations 

SHLl 

NA PCig 

NA PCig 
1.7E-01 p c i g  

NA P W  

1.9E-01 pCig 

2.2E-Dl p c i g  

1.3E+00 pCig 
4.OE-01 pCig 
9.1E-02 pCig 
3.6E+00 p c i g  

CDI 

0.11 (unitless) 
0.3 (unitless) 
32 Year 
12 Year 

0.04 (unitless) 
0.08 (unitless) 
NA (unitless) 

(see table below) 

7 b Z +  1od 
u, 
um+2d 
u23S+ld 

. NA 
NA 
NA 
NA 
NA 
NA 

3.4E--- pciig 
1.4E+OO pCig 
1.3E+00. pCig 
9.5E-01 pCdg 

NA PCig 
NA PC% 
NA P W  
NA PCiB 
NA PCig 
NA Pc ig  

CSF ILCR 
Zadionuclidcs (year pCi/g) (n/pCi-year)-' (unitless) 

%37+ld 
NP237+ld 

R%+8d 
Ra228+ld 

pu238 

R"ZL2+4d 

Tc99 

?uCl 
%?32+ 1od 
u234 

u236+2d 

"90+ld 

%+7d 

'235 +Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
8.1E-02 

7.2E-02 
9.6E-02 

5.4E - 01 
1.7E-01 
3.9E-02 
1.6E+00 
1.5E-02 
6.2E-01 
5.5E-01 
4.lE-01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.OE-06 
4.38-07 
2.8E- 11 
6.OE-06 
2.98-06 
5.9E-06 

6.OE- 13 
5.6E-06 
5.4E- 11 
8.5E-06 
3.OE-11 
2.4E-07 
5.1E-08 

NA 

NA 

NA 
NA 
NA 
NA 

NA _. 

NA 

NA 
3.JE-08 

4.38-07 
2.8E-07 

NA 
NA 

1.OE-13 
2.2E-07 
8.4E- 11 
13E-07 
1.9E- 11 
1.3E-07 
2.1E-08 

NA 
NA 
NA 
NA 
NA 
NA 

1.2E-06 - [ILCR Summation - 



Table C.111-496 
Summary of Intake Quantitation (chemicals) Alternative 6 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Drinking Water Ingestion 

IR 
EF 
ED0 
EDC 
BW 
ATc 
ATn 
CS 

CS X EF X ED X IR 
BWXAT - 

Ingestion rate of groundwater (RAGS, 1989) 

Exposure duration for non-carcinogecm 
Exposure duration for carcinogens 
Body weight 
Average lime lor carcinogens (lifetime) 
Average time for non-carcinogens (mn X 365) 
Concentration of chemicals in groundwalcr 

Exposure frequency 

w u l  ConcentraLiona 

Cam pound Concentration LJnih 

antimony NA m%l 
arsenic NA m%l 

' beryllium NA m%l 
uranium-lob1 2.16E- 03 m%l 
benzn(a)pyrcnc NA m%l 
farbaurlc NA m%l 
a r d o r -  1254 NA m%l 
a r d o r -  1260 NA m%l 
dieldrin NA men 

NA NA m%l 
NA NA m%l 
NA NA mgll 
NA NA m%l 
NA NA mg/l 
NA NA m%l 
NA NA men 

2 Vday 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

350 dayshear 

Compound Concentration Units 

NA 
NA . NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 



Compound 

arsenic 
beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor-1254 
a roclor - 1260 
dieldrin 

ILCR Calculation 
C DI CSP I LCR 

(mp/lm-day) (mpllrn-day)-' (unitless 

Via 
HQ Calculation 

CDI RID IIQ 

VA 4.00E-04 NA 
NA 3.00E-04 NA 
YA 5.00E-03 NA 

VA NA NA 
NA NA NA 
YA NA NA 

. YA NA NA 
5.OOE-05 NA 

592E-05 3.00E-03 1978-02 

arsenic 
bqll ium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aralor-1260 
dieldrin 

I E - 0 5  A 

A 

1.75E+00 
430E+00 

730E+00 
2.00E-02 
7.70E+00 
.7.70E+00 
160E+OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Somrnalion = N/ 
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Table C.111-497 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Federal Ownership: Off-Property Fanner (Adult) 

Via Ingestion of Drinking Water 

Intake Equation - - Cw X EFX EDn X FI X IR 

IR 
EF 
EDn 
FI 
cw 

Ingestion rate of groundwater (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

O137+ld 
NP237+ld ' 

R%+8d 
Ra228+ld 
Rnm+4d 

Tc99 

m230 

Sr9Ll+ Id 

n228+7d 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  

IhP2+ 1M 

'23S+ld 
"234 

um+2d  
NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.6E-01 
3SE-02 
7.2E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2 Vday 

70 Year 
350 dayslyear 

1 (Unitless) 
(see table be low) 

p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  

CDI csq ILCR 
Radionuclides (uCi) (pCi)- (unitless) 

O137+ld NA 2.8E- 11 NA 
NP237+ld NA 2.2E- 10 NA 
PU238 NA 2.2E- 10 NA 
Ra226+8d NA 7.8E- 10 NA 
R%+ld NA 1.OE- 10 NA 
Rnm+4d NA 1.7E- 12 NA 
Sr90+ld NA 3.6E- 11 NA 
TC, NA 1.3E- 12 NA 

7d NA ~ 5JE-11 NA 
NA 1.3E-11 NA 
NA 1.7E- 10 NA 

-bll 

u234 
b + l d  1.7E+ 03 1.6E- 11 2.E-08 

3.2E+04 1.6E-11 5.1E-07 

u238+2d 3.5E+04 2.OE- 11 7.1E-07 

%2+1M 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

I ILCR Summation = 1.2E-06 

C-111-785 



D A  
EP 
EDn 
EDc 
BW 
ATc 
ATn 
SA 

Table C.111-498 
Summary of Intake Qumtitation (chemicals) Allernalive 6 

South Field Area with Federal Ownership: Off-Propeny Farmer (Adult) 
Via Dermal Contact while hthing 

DA X EF X ED XSA 
BW X AT 

Dermal absorbed dose 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average lime for carcinogens (lifetime) 
Average lime for non-carcinogens (EDn rM5) 
Skin ourlace area available for conIacI 

Exposure frequency 

Compound D A  llnitr 
\ 

antimony 
arsenic 
beryllium 
uranium -total 
benzo(a)pyrcat 
carbazole 
ardor-1254 
a r d o r - 1 2 6 0  
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mg/cm2-day 
NA mg/cm2-day 
NA mg/cm2-day 

S.IOE-10 mg/cm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mg/crn2-day 
NA mg/cm’-day 
NA mg/cm’-day 
NA mg/cm2-day 
NA mg/fm2-day 
NA mg/cm2-day 
NA rng/cm2-day 
NA mg/cm2-day 
NA mg/cm2-day 

a v  mg/cm2-day 
350 dayshear 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 
23000 cm2 

Compound DA llnitr 

NA NA mdcm’-day 
NA NA mg/cm2-day 
NA NA mg/cm’-day 
NA NA mdcm2-day 
NA : NA mg/cm’-day 
NA NA mg/cm2-day 
NA NA mg/cm‘-day 
NA NA mgkm’-day 
NA NA mg/cm2-day 
NA NA mg/cm2-day 
NA NA mg/cm’-day 
NA NA mg/cm’-day 
NA NA mg/cm2-day 
NA NA mg/cm2-day 
NA NA mglcm2-day 



Table C.111-498 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 

Compound 
an t imon y 

HQ Calculation 
CDI RfD . HQ 

(mp/lrR-day) (mp/lrg-day) (unitless: 
YA 6.OOE-05 NA 

arsenic 
beryllium 
uranium-total OE-07 
bemo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

285E-04 
5.OOE-03 
1.50E-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E -05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.13E-03 

I 

1 HQ Summation = 1.13E-0i 

rmal Contact while Bathing 
ILCR Calculation 

I CDI I CSF I ILCR 
bmpound 
ntimony FA NA NA 

I (mfig-dayll (mp/kg-day)-' 1 (unitless] 

rsenic 
eryllium 
iranium-total 
amo(a)pyrene 
arbazole 
iroclor-1254 
Iroclor- 1260 
lieldrin 

OE-07 

190E+M) 
430E+M) 
NA 
NA 
2.228-02 
l.03E+01 
1.1?3E+01 
1.78E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = NA 



C 
c e r e 
Q 

(? 
F 
4 
00 
00 

IR 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-499 
Summary of Intake Quaatilltion (chemicals) Alternative 6 

Soulh Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Inhalation of Particulates 

CS X EF X ED X IR 
BW X AT 

Inhalation r a k  of galea (RAGS 1989) 

fiporurc duration for non-~rc inoge-  
Exposure frequency 

fipoaurc duration for urcinogens 
Body weight 
Average lime for urcinogens @klimc) 
Average time for son-carcinogens (EDn x365) 
Concentration of chemicals in soil 

Compound Concentration Units 

antimony N A  mum3 
arsenic 4.3E-09 mum3 
beryllium 3.2E-10 m g d  
uranium- total 5.7E-09 mum3 
bcnzo(a)pyrenc 4.8E-10 mg/m’ 
u r b a m l c  N A  mum’ 
ardor-1254 1.2E-10 mum’ 
a r d o r - 1 2 6 0  LO@-ll mum’ 
dieldrin 2.6E- 12 mg~m’ 

N4 NA mum’ 
NA N A  mum’ 
NA N A  mum’ 
N A  NA mg/m’ 
NA NA mum’ 
NA NA mum’ 
NA N A  mp/m’ 

20 m’/day 
350 days/)tar 

70’Year 
70 Year 
70 kg 

25550 days 
25550 daya 

(see table below) 

Compound Concentration Units 

NA N A  mum’ 
N A  NA mg~m’ 
NA NA mum’ 
NA N A  mum’ 
N A  NA mum’ 
N A  . N A  mum’ 
N A  N A  mum’ 
N A  NA mg~rn’ 
N A  N A  m g m 3  
N A  NA mum’ 
NA NA mum’ 

NA mum’ 
NA mum’ 

N A  
N A  

NA mum’ 
NA mg/m’ 

NA 
N A  



Table C.111-499 (continued) 

bmpound 
intimonv 

Summary of Risk Charactehzatioo (chemicals) 
South Field Area with Federal Owoership: Off-Property Farmer (Adult) 

Via Inhalation of Particulates 

HQ Calculation 
CDI RID HQ 

(mfig-day) (mdkg-day) (unitless] 
VA 

Compound 

irsenic 
Kryllium 
yanium - total 
xmo(a)pyrene 
:arbazole 
iroclor-1254 
iroclor- 1260 
lieldrin 

ILCR Calculation 
CDI CSF I LCR 

(rnflg-day) (mp/lrg-day)-' (unitless) 

I I H u r r d  Quotient Sum = NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
aralor - 1254 
aroclor-1260 

1.2E-09 
8.8E-11 
16E-09 
13E-10 

3.4E-11 
288-12 

I dieldrin OE-13 

NA 
l.SE+Ol 
8.4E+00 

6.1E+00 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

16E+01 

NA 
1BE-08 
7.4E- 10 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.OE-10 

HE-11  

1 

I ILCR Summation = 19E -08 
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Table CIII-500 
Summary of Intake a d  Risk Quatitation (radionuclides) Alternative 6 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Iohalation of Gases and Particulates 

. 

IR 
EF 
EDn 
ca 

- - CaX EF X EDn X IR 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

(%37+ld 
NP237+ld 

R%+8d 
R”L28+ld 

SrW+ld 

%+ 7d 

pups 

Rnm+4d 

TC99 

%a 

NA pcim’ 
2.5~-07 pcim’ 

NA pcim’ 
~ ~ - 0 7  pCim3 
2.48-07 pCim3 
8.E-02 pcim’ 
I .~E-M pCim’ 
4.4E-07 pCim’ 
~ . ~ E - o s  pcim’ 
3.98-06 pCim’ 

%2+ lod 
u234 

u238+2d 
U235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

20 m’lday 
350 dayslyear 
70Year ’ 

(see table below) 

3.7E-08 pcim’  
1.7E-06 pcim’  
I.~E-M pcim’ 
i . i ~ - ~  pcim’ 

NA pcim’ 
NA pcim’ 
NA pcirn’ 
NA pcim’ 
NA pcim’ 
NA pcim’ 

1LCR 
(unitless) 

CDI 
(pCi) (VCI  hiionuclidcs 

Cs137+ld 
NP237+ld 

R%+8d 
R”L28+ld 

sr90+ld 

%?8+7d 

Rnm+4d 

=c99 

m230 
%32+ 1od 
u234 

u p s + 2 d  
UPS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.2E-01 

9.3E-02 . 
1.2E-01 
4.3E+04 
7.9E-01 
2.2E-01 
4.88-02 
1.9E+00 
1.8E-02 
8.1E-01 
7.1E-01 
5.3E-01 

NA 
NA 
NA 
NA _- 
NA 
NA 

1.9E-11 
2.9E-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7 .E-  12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.98-08 
l.lE-07 
2.6E-08 
2.5E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
3.6E-09 

6.5E- 10 
8.2E- 11 
3.38-07 
4.9E- 11 
1.8E- 12 
3.88-09 . 
5JE-08 
2.OE-09 
2.1E-08 
1.8E-08 
1.3E-08 

NA 
NA 
NA 
NA 
NA 
NA ’ 

- - 4.5E-07 ’ 1 ILCR Summation 

C-III-790 



Table C.111-501 
Summary of Intake Quanlitatim (chemicals) Alternative 6 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Produds 

CS X EF X ED X FI X IR 
BW X A T  

IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Ingestion rate of meat 
Fraction ingested from contaminated sourcc 
Exposure Lcqucncy 
Exposure duration for non-carcinogem 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifclimc) 
Average time for non-carcinogens (EDn ~ 3 6 5 )  
Concentration of chemicals in meat 

0.101 kglday 
0.75 (Unitless) 
350 d a p k a r  
70 Year 
70 Year . 
70 kg ' 

25550 days 
25550 days 

___ References 

Compound Concentration LJnits 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrcoc 
ca r b a d e  
a r d o r  - 1254 
,ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
3.OE-06 
S.OE-08 
2.2E-0s 
1.9E-06 

N A  
6.88-07 
9.98-07 
1.7E-10 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

Corn pound Conecutration Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  I 

N A  
N A  
N A  
N A  . 
N A  
N A  
N A  

N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

NA. 



Table C.111-501 (cootioued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Owoership: Off-ProperIy Farmer (Adult) 
Via Ingestion of Meat Products 

Compound 
antimony 

1 ,  HQ Calculation 
I I CDI I RID I HQ 

~~ 

ILCR Calculation 
CDI CSF ILCR 

(mp/kR-day) (mp/LR-day)-' ~unit~essl 
r(A NA 

Compound 
antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor - 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

(mdkn-day) I (mdkg-day) I (unitless) 
NA 4.OE-04 NA 

3.lE-09 3.OE-04 1.OE-OS 
5.2E-11 5.OE-LU 1.OE-OB 
23E-08 3.OE-03 7.SE-06 
2.OE-09 NA NA 

NA NA NA 
7.1E-10 NA NA 
1.OE-09 NA NA 
1EE-13 5.OE-05 3.68-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I HQ Summation = 1EE-OS 

dieldrin E-I3 16E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

A ' NA 
NA 
NA 

arsenic 
beryilium 
uranium-total' 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor - 1260 

3.1E-09 1BE+00 
5.2E-11 43E+00 
23E-08 NA 
2.OE-09 73E+00 
A 2.OE-02 
7.lE-10 7.7E+00 
1.OE-09 7.7E+00 

NA 
SSE-09 
23E-10 

1.4E-08 

5.4E-09 
7.98-09 
2.9E-12 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Snmmalion = 3.3E-01 
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Table C.111-502 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

O137+ld 
NP237+ld 

R%26+8d 
R%?8+ld 

SrgO+ld 

%+7d 

%32+ 1Od 

fi, 

R%22+4d 

Tc99 

u?34 
%+ld 
U,+Y 

NA 
NA 
NA 
NA 
NA 
NA 

- Intake Equation - Cf X EF X EDn X Fl X IR 

IR Ingestion rate of meat 0.101 kg/day 
Fl Fraction ingested from contaminated source 0.75 (Unitless) 
EF Exposure frequency 350 dayshear 
EDn Exposure duration 70 Year 
Cf Concentration of radionuclides in meat 

NA 
l.lE-06 

NA 
6.2E-06 
4.7E-06 

ERR 
1.4E-04 
5.3E-04 
4.3E-08 
2.1E-06 

%32+ 1od 
urn 

U'LUI+Y 
U235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

2.OE-08 
6.6E-03 
3.7E-04 
7.2E-03 

NA 
NA 

. NA 
NA 
NA 
NA 

CDI CSP ILCR 
Radionuclides (vCi) (pci)" (unitless) 

NA 

NA 
2.OE-03 

l.lE-02 
8.7E-03 

2.7E-01 
9.9E-01 
8.1E-05 
3.98-03 
3.7E-05 
1.2E+Ol 
6.9E-01 
1.3E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E- 11 
1.7E-10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

. NA 

NA 
4.3E- 13 

8.9E- 12 
8.7E- 13 

9.6E- 12 
1.3E- 12 
4.4E- 15 
5.1E- 14 
6.3E- 15 

. 2.OE-10 
1.lE-11 
2.7E- 10 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

I 
5.OE- 10 - [ ILCR Summation - 

C-111-793 



Table C.111-SO3 
Summary of Intake Quaotitation (chemicals) Alternative 6 

South Field Area with Federal Ownership: Off-Properly Farmer (Adult) 
Via Ingestion of Dairy Produas 

- CS XEFX ED X PI X IR 
BW X AT 

Imtake h m a l i o m  

IR 
F1 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

l n ~ ~ ~ t i o n  rate of dairy products 
Fraction ingested from contaminated rource 
Exposure frequency 
Exposure duration for non-carcino8em 
Exposure duration for carcinogenr 
Bodyweight 
Average time for carcinogcnr (lifetime) 
Avcrap time for non-arcinoynr (EDn x 365) 
Concentration of chemicals in animal products 

C k m h I  Co.scmtnliau 

Compound Concentration Unib 

antimony NA m f l s  
arsenic . 9.OE-OS m f l g  
beryllium 4.SE-11 mdL8 
uranium-total 7.8E-OS m f l 8  

carbamlc NA m f l 8  
ardor- 1254 2.28-07 m f l g  
aroclor-1260 3. LE -07 mOI3 

NA NA m f l g  
NA NA m O e  
NA NA m Z 8  
NA NA m f l s  
NA NA Wh 

NA NA m f l g  

m f l 8  bcnm(a)pyreoc 6.OE-07 

dieldrin 5.bE-11 m f i 8  

NA NA mdlr8 

Hcfrrencer 

0.4 Vday 
0.75 (Unillers) 
350 days/)car 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

N A  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.111-503 (continued) 
Summary of Risk Characterization (chemicals) 

South'Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Dairy Products 

kmpound 
intimony 
irsenic 
xrylliurn 
aranium - total 
xrno(a)pyene 
:arbazole 
iroclor-1254 
iroclor-1260 
Iieldrin 

HQ Calculation 
CDI I RID 1 HO 

(mlJLg-day) I (mdkg-day) I (unitless: 
qA 4.OE-04 NA 

3.7E-10 3.OE-04 1.2E-06 
19E-13 5.OE-m 3.7E-11 
3.28-07 3.OE-03 l.lE-04 
2.5E-09 NA NA 

VA NA NA 
8.8E-10 NA NA 
13E-09 NA NA 
23E-13 5.OE-OS 48E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

' NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I HQ Summation = 1.1E-@ 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor-1260 
dieldrin 

ILCR Calculation 
CDI CSF ILCR 

(rn&-day) (mj?/kg-day)-' (unilless) 

3.7E-10 lEE+00 6.5E-10 
19E-13 43E+00 8.OE-13 
3.2E-07 NA NA 
2.5E-09 73E+00 1SE-0% 

VA 2.OE-02 NA 

NA NA NA 

8.8E-10 7.7E+00 6.88-09 
13E-09 7.7E+00 9.9E-09 
23E-13 lbE+Ol 3.78-12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

3SE-08 IILCR Summation = 
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Table CIII-504 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Federal Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Dairy Products 

a t a t e  Equation 

1R 
FI 
EF 
EDn 
CP 

Cp X EF X EDn X Fl X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products ' 

%7+1d 
NP237+ld 
PUPS 

Rn222+4d 

Tc99 

'Ih, 

R%26+8d 
R%+ld 

Sr90+ Id 

Th?28+ 7d 

NA p C i g  

NA p C i g  
9.6E-08 pCi/kg 

1.1E-05 pCi/kg 
8.5E-06 pC&g 

7.2E-04 pChg 
6.3E-04 pCi/kg 

1.8E-06 pCi/kg 

ERR p C i g  

3.7E-08 p c i g  

0.4 Vday 
0.75 (Unitless) 
350 daystyear 
70 Year 

NA 
NA NA p C i g  
NA NA pC&g 
NA NA p C i g  
NA NA p C i g  

CDI csq ILCR 
[pCi\ (pci1-l (unitless) !adionuclidcs 

>137+ld 
% 3 7 + l d  
pu238 

Rnp2+4d 

rc,* 

R%26+Sd 
Ra228+ld 

sr90+ld 

%?ZE+ 7d 

%2+ 1Od 

uPS+ld 
u234 

~ m + Y  * 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
7.1E-04 

8.1E-02 
6.28-02 

5.3E+00 
4.6E+00 
2.7E-04 
1.3E-02 
1.2E-04 
1.7E+02 
9.7E+00 
1.9E+02 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 

. 1.3E-12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 

' 2.OE-11 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

MA 
1.6E-13 

6.3E- 11 
6.2E- 12 

1.9E- 10 
6.OE- 12 
1.5E- 14 
1.7E-13 
2.1E- 14 
2.8E-09 
1.6E- 10 
3.88-09 

NA 

NA 
NA 
NA 
NA 
NA - 
NA 

I ILCR Summation - - 7.OE-09 

C-III-796 
I 



IR 
FI 
EF  
EDn 
EDC 
BW 
ATc 
ATn 
cs 

CS X E F X  ED X FI X IR 
BW X AT 

logestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

Exposure duration for non-carcinogem 
Exposure duration far carcinogens 
Body weight 
Average time far carcinogens (lifetime) 
Average time for non-carcinogens (@Do 1365) 
Concentration of chemicals io vegetables 

Expure frequency 

Compound Concentration 

antimony 
arsenic 
beryllium 
uranium - total 
benm(a)pyrcnc 
ca rbade  
a r d o r -  1254 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
1.4E-05 . 
5.4E-07 
LIE-02 
7.78-07 

N A  
2.bE-07 
2.78-08 
2.SE-09 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

References 

0.122 kg/day 
1 (Unitless) 

350 dayskar  
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Cammuad Concentration Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Table C.111-505 (continuedl 
I ,  Summary of Risk Characl&ation (&emicals) 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via loges~ion of Vegetables and Fruits 

I HQ Calculation 
I CDI 

:ompound 
ntimony 
rsenic 
leryllium 
iranium-total 
emo(a)pyrene 
arbazole 
r a l o r  - 1254 
roclor-1260 
lieldrin 

I I HQ Summation = 6.OE-03 

2.4E-08 3.OE-04 8.OE-05 
9.OE-10 5.OE-00 1BE-07 
1SE-05 3.OE-03 5.98-03 
13E-09 NA NA 

43E-10 NA NA 
6E-11 NA NA 
2E-12 5.OE-05 8.48-08 

NA ' 

ILCR Calculation 
I CDI I CSF I ILCR 

bmpound I [mn/lrg-day)l (m&-day)-' I [unitless 
ntimony NA NA 
rsenic 
aryllium 
iranium - total 
rmo(a)pyrene 
arbazole 
,roclor - 1254 
Iroclor-I260 
lieldrin 

1SE+00 
43E+00 

NA 
73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
IbEtO1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.28-08 
3.98-09 

NA 
9.48-09 

NA 
' 3.38-09 

3.SE-10 
6.7E- I 1  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IlLCR Snmmrtion = 5.98-08 
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Table C.111-506 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

South Field Area with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

Intake Equation 

IR 
FI 
EF 
EDn 
c v  

- - CvX EF X EDn X FI X IR 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

Cs137+ld 
NP237+ld 
%38 

R%2+4d 

TC99 

m, 

Ra226+8d 
R%28+ld 

sr90+ld 

n?28+ 7d 

NA 
2.5E-04 

NA 
2.7E-04 
2.4E-04 

ERR 
4.6E-03 '' 
6.9E-04 
9.6E-05 
4.3E - 03 

%32+ lod 
u, ' 

~2u1+2d  
U235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

4.1E-05 
3.2E+00 
1.7E-01 
3.5E+00 

NA 
NA 
NA 
NA 
NA - NA 

0.122 kg/day 
1 (Unitless) 

350 daysbear 
70 Year . 

CDI CSP . ILCR 
Radionuclides (pCi) (pCi1-l (unitleas) 

1 

NA 2.8E- 11 NA 
2.2E- 10 1.6E- 10 7.4E-01 
2.2E- 10 NA NA 
7.8E- 10 6.4E- 10 8.2E-01 

7.3E-01 1.OE- 10 7.3E- 11 

3.6E- 11 5.OE- 10 1.4E+01 
2.7E- 12 1.3E- 12 2.OE+00 

2.9E-01 5.5E-11 1.6E- 11 
1.7E- 10 1.3E-11 1.3E+01 

1.2E-01 1.7E- 10 2.1E- 11 
9.6E+03 1.6E-11 1.5E-07 
5.2E+02 1.6E- 11 8.3E-09 

2.1E-07 l.lE+04 

%37+ld 
NP237+ld 
PU238 

%22+4d 

Tcw 

-930 
%32+ 1od 
u, 
u238+2d 

R??26+8d 
R%28+ld 

Sr90+ld 

?hPg+ 7d 

NA 1.7E- 12 NA 

2.OE- 11 
u23S + Id 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

I ILCR Summation - - 3.7E-07 

C-III-799 



. .  

: ., : 
. .  
. .  - .  
. -  
.... 

ImIatc Epmatiom 

IR 
EP 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-507 
Summary of Intake Qumtitatioo (chemicals) Alternative 6 

South Field Area with Federal Oamersbip: Off-Property Farmer (Cbild) 
Via Drinking Water Ingestioo 

Ingestion rak of groundwakr (RAGS, 1989) 

Exposure duration for non-carcinogcm 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (ED0 x365) 
Concentration of chemicals in grounhvakr 

Exposure frequency 

CS X EF X ED X 1R 
B W X A T  

Chcmiul Comccmlntiou 

Compound Concentration lJnits 

Rcfcrcnces 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrcnc 
I X b a z o ) C  
a r d o r -  1254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

2.16E-03 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 Way 
350 dayrkar 

6 Year 
6 Year 

15 kg 
25550 dayi 
2190 days 

Compound Concentration Units 

NA 
NA 
NA 
NA ' 

NA . 
NA 

' N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.111-507 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 

:ompound 

ILCR Calculation 
CDI CSF ILCR 

(m&g -day) (m&g -day)- (unilless' 

beryllium 
uranium - total 
bemo(a)pyrene 
carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 

Compound 
antimony 

3.00E-04 NA 
5.OOE-03 NA 
3.00E-03 460E-02 

NA NA 
NA NA 
NA NA 
NA NA 
%WE-OS NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA ~ 

HQ Calculation 
CDI RID HQ ~ 

(mag-day)  (mplkg-day) (unitless) 
NA 4.00E-04 NA 

I I I HQ Summation = 4608-02 

intimony HA 
lrsenic 
eryllium 
iranium-total 
=nzo(a)pyrene. 
mbazole 
iroclor - 1254 
iroclor- 1260 
lieldrin 

NA 
1.75E+00 
430E+00 

730E+00 
2.00E-02 
7.70E+00 
7.70E+00 

NA 

160E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = NA 
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Table CIII-508 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Drinking Water 

,take Equation 

IR 
EF 
EDn 
FI 
cw 

i CW'X EFX EDn X FIX IR 

Ingestion rate of groundwater (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

p c i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  

'Th232,lal 
u?34 

~?38+zd 
+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.6E-01 
3.58-02 
7.2E-01 

NA 
NA 
NA 
NA 
NA 
NA 

1 Vday 
350 days/year 

6 Year 
1 (Unitless) 

(see table below) 

p C i  
p C i  
p C i  
p C i  
p C i  
pci 
p C i  
p C i  
pci 
p C i  

ILCR 
(unitlean) 

CDI 
(pCi) (PCl .adionuclidcs 

%37+ld 
'P237+ld 
?u238 

Rn222+4d 

=c99 

%N 
%32+ lal 
urn 

Um+Y 

R%?6+8d 
R%+ld 

3r!m+ld . 

%28+ 7d 

b 5  + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.4E+03 
7.4E+01 
1.5E+03 

NA 
NA 
NA 
NA 
NA 

. NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.2E-08 
1.2E-09 
3.OE-08 

NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation - - 5.3E-08 

C-111-802 



D A  
E F  
EDn 
EDc 
BW 
ATc 
ATn 
SA 

Table C.111-509 
Summary of lotate Quaotitation (chemicals) Alternative 6 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Dermal Conlait while Bathing 

DA X EFX E D  X S A  
BW X A T  

Dermal absorbed dose 

Exposure duration [or non-urcinogcm 
Exposure duration for carcinogens 
Body weight 
Average Lime lor carcinogens (lifcthe) 
Average lime [or non-carcinogens (@Do x365) 
Skin surface area available for eontact 

Exposure frequency 

Chemical Comamtntiou 

Compound 

antimony 
arsenic 
beryllium 
uranium -total 
beozo(a)pyreoc 
carbazole 
a rdor -1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Hefcreoecs 

D A  Units 

NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 

S.4OE-IO mg/cm2-day 
NA mgJcm2-day 
NA mglcm2-day 
N A  mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 

EEV mglcm2-day 
350 d a y s m i  

6 Year 
6 Year 
IS kg 

25550 days 
2190 days 
$000 cm2 

Compouod D A  Units 

NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 

N A  mglem2-day 
NA mglcm2-day 
NA mdcm2-day 
NA mglcm2-day 
NA mg/cm*-day 
NA mglcm2-day 
NA.mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 



Table C.111-SO9 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via E . .~ - 

r HQ Calculation 

bmpound 
ntimony 
rsenic 
cryllium 
iranium - total 
eiao(a)pyrene 
arbazole 
roclor- 1254 
roclor- 1260 
lieldrin 

5.OOE-rn NA 
E-07 1.50E-04 1848-03 

NA , 

4.50E - 05 NA 

I 
I IIQ Summation = 184E-03 

rmal Contact while Bathing 

rsew 
et)llium 
ianium-total 
rmo(a)pyrene 
arbazole 
,roclor- 1254 
 rocl lor-1260 
lieldrin 

.. . 



IR 
EP 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-510 
Summary of lntrte Quantitation (chemicals) Alternative 6 

Swth  Field Area with Federal h e r s h i p :  Off-Property Farmer (Child) 
Via lnbalation of Particulates 

Inhalation ratc of gases (RAGS, 1989) 

Exposure duration for non-carcinogem 
Exposure duration lor carcinogens 
Body weight 
Average time for carcinogens (lilctime) 
Average time for non-carcinogens (ED0 1365) 
Concentration of chemicals in roil 

exposure frequency 

CS XEPX ED X IR 
BW X A T  

Cbcmiul  Comccnlratiou 

Compound Concentration Units 

antimony 
arsenic 
bcryllium 
uranium-total 
bcnzo(a)pyrelr 
carbaurlc 
a r d o r -  1254 
ardor-1260 
dieldrin 

NA 
N A  
NA 
NA 
NA 
NA . 
N A  

NA 
4.3E-09 
3.2E-10 
5.7E-09 
4.W-10 

N A  
1.2E-10 
1.OE-11 
2.68-12 

. N A  
N A  

E 
N A  
NA 
N A  

12 m’lday 

6 Year 
6 Year 

15 k8 
25550 days 
2190 days 

350 dayshar . 

(see table Mow) 

Compoud Concentration Units 

N A  
N A  . 

. N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  mum3 
N A  mum3 
N A  mum’ 
N A  mum’ 
N A  mum’ 
NA mdm’ 
N A  mum’ 
N A  mum’ 
NA mdm’ 
N A  mum’ 
N A  mum’ 
N A  mgim’ 
N A  mum’ 
N A  mg/m’ 
NA mum3 



. ... 

- Compound 
antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
aroclor - 1254 
aroclor - 1260 
dieldrin 

Table C.111-510 (continued) 

(mp/kR-day) I [mp/kg-day) I [unitless 
NA NA NA 

3.3E-09 NA NA 
2.5E-10 NA NA 
4.48-09 .NA NA 
3.7E-10 NA NA . 

YA NA NA 
9.4E-11 NA, NA 
7.78-12 NA NA 
2.OE-12 NA NA . 

Summary of Risk Charactekzation (diemicais) 
South Field Area with Federal Ownership: Off-Property Farmer (Child) 

Via Inhalation of Particulates 

HQ Calculation . 
I CDI I RfD I HQ 

r ILCR Calculation 
I CDI I CSF I ILCR 

hmpound I (mp/kn-day)l[mp/kR-day)-’ I (unitless: 
lntimony H A  NA NA 
me& 
wryllium 
iranium-total 
wnzo(a)pyrene 
:arbazole 
 rocl lor-1254 
II~OI-1260 
lieldrin . 

l.SE+Ol 
8.4E+00 

6.IE+00 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lbE+Ol 

4.2E-09 
1BE-la 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

i 9 ~ - 1 a  

2.7E-li 

I 

I ILCR Summalion = ’ 46E-0! 
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B Table CIII-511 
S u k a r y  of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Federal Ownership: Off-Property Fanner (Child) 

Via Inhalation of Gases and Particulates 

Intake Equation 

IR 
EF 
EDn 
ca 

CaX EFX E D n X  IR 

Inhalation rate of gases (RAGS.1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

Ol37+ Id 
NP237+ld 
%XI 

Rnm+4d 

TC99 

~ T h ,  

Rap6+8d 
Ra228+ld 

Sr90+ld 

Ihm+ 7d 

NA 
2.5E-07 

NA 
1.9E-07 
2.4E-07 
8.7E-02 
1.6E-06 
4.48-07 
9.8E-08 
3.9E-06 

pcim’ 
pCim3 
pcim’ 
pcim’ 
pCim3 
pcim’ 
pcim’ 
pCim3 
pCim3 
pcim’ 

-%n+ mi 
uz34 

u2u1+2d 
%S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

3.7E - 08 
1.7E-06 
1.4E-06 
l.lE-06 

. NA 
NA 
NA 
NA 
NA 
NA 

12 m’fday 
350 daysfyear 

6 Year 
(see table below) 

pcim’ 
pcim’ 
pcim’ 
pciim’ 
pcim’ 
pcim’ 
pCim3 
pcim’ 
pcim’ 
pCim3 

CDI CSF ILCR __ - 
1 adionuclides (pCi) (pcil-’ (unitless) 

%37+ld 
NP237+ld 
pu238 

R”za+4d 

=c99 

-%o 
%32+ 1od 
urn 

Um+2d 

R%+8d 
Ra228+ld 

Sr90+ld 

%28+ 7d 

%S+ Id 

NA . 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
6.3E-03 

4.8E-03 
6.1 E- 03 
2.2E+03 
4.1E-02 
l.lE-02 
2JE-03 
9.8E-02 
9.48-04 
4.2E-02 
3.6E-02 
2.7E-02 

NA 
NA 
NA 
NA 
NA 
NA 

1.9E- 11 
2.98-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.98-08 
l.lE-07 
2.6E-08 
2.5E-08 
2.48-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.8E- 10 

3.3E- 11 
4.2E- 12 

. 1.7E-08 
2.5E- 12 
9.3E- 14 
1.9E- 10 
2.8E-09 
1.OE- 10 
l.lE-09 
9.1E- 10 
65E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

LILCR Summation - - 2.38-08 

1 
C-111-807 



IR 
FI 
EP 
EDn 
EDc 
BW 
ATc 
ATn 
CS . 

Table C.111-512 
Summary of Intake Quaotitalim (chemicals) Allernalive 6 

South Field Area with Federal Ownership: Off-Properly Farmer (cbild) 
Via Ingestion of Meat Produets 

CS X E P  X ED X FI X IR 
B W X A T  

Ingcstion rate of meat 
Fraction ingcrtcd from conhminalcd aource 
Exposure frcqucncy 
Exposurc duration for non-cardnogem 
Exposure duration for carcinogcna 
Body weight 
Average timc for carcinogens @ktimc) 
Average limc for nom-carcinogens (EDn x 365) 
Concentration of chcmicalr in meal 

Compound Concentration Uniu 

antimony 
arsenic 
beryllium 
uranium - bhl 
bcnm(a)pyrcoc 
carbamlc 
ardor-1254 
ardor-1260 
dicldrii 

N A  
NA 
N A  
N A  
N A  
N A  
N A  

Rcbrcnccr 

N A  
3.OE-06 
5.OE-08 
2.2E-OS 
1.2E-06 

N A  
6.8B-07 
9.98-07 
1.7E-10 

.NA 
N A  
N A  
N A  
N A  ' 
N A  
NA 

0.039 kglday 
0.75 (Unitless) 
350 dayskar 

6 Ycar 
6 Ycar 

25550 days 
2190 days 

15 hK 

Compound Concentration Uniu 

N A  N A  m f l 8  
N A  N A  m o a  
N A  N A  m f l s  
N A  N A  m a 8  
N A  N A  mdlr8 
N A  N A  mdlr8 
N A  
N A  

N A  mdlrs 
N A  mdLa 

N A  N A  mdlra 
N A  N A  mdlra 
N A  N A  mdlra 
N A  NA, mdlrs 
N A  N A  m o a  
N A  N A  m o a  
N A  N A  m o a  

, 



Table C.111-512 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Products a 

arsenic 
beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor-1254 
aroclor-1260 
dieldrin 

I ILCR Calculation 
I CDI I CSF I ILCR 

Compound 
antimony NA NA 
arsenic 
beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

1 (mp/kR-day)l (mp/kg-day)-' I (unilless 

E-10 1EE+00 
E-12 43E+00 

E-10 73E+00 
2.OE-02 

E-10 7.7E+00 
E-10 7.7E+00 
E-14 lbE+Ol 

8.5E-10 
3.5E-11 

NA 

NA 
1.4E-09 

8.4E- 10 
1.2E-09 
4.W- 13 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

438-09  

- I  

I 
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ntake Quation 

IR 
FI 
EF 
EDn 
Cf 

Table CIII-513 
Summary o'f Intake and Risk Quantitation (radionuclides) Alternative 6 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Products 

= Cf X EF X EDn X R X IR 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

cs137+1d 
NP237+ld 
pu238 

Rnp2+4d 

TC99 

nlm 

. R%+8d 
Ra228+ld 

sr90+ Id 

%+ 7d 

NA 
l.lE-06 
' NA 

6.2E-06 
4.7E-06 

ERR 
1.4E-04 
5.3E-04 
4.38-08 
2.1E-06 

%2+ 1od 
u234 

Um+a 
U23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

2.OE-08 
6.68-03 
3.E-04 
7.28-03 

NA 
NA 
NA 
NA 
NA 
NA 

0.039 kg/day 
0.75 (Unitless) 
350 dayslyear 

6 Year 

CDI CSP ILCR ~ - __. 

Zadionuclidcs (pCi) ( pci) -1 (unitless) 

cs137+1d 
NP277+ld 

R%+8d 
pu238 

Rnp2+4d 

Tc99 

la, 
%52+ 1od 
u, 
U23S+ld 
~238+M 

R%+ld 

'%+Id 

ThPa+7d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
6.5E-05 

3.8E-04 
2.9E-04 

8.88-03 
3.38-02 
2.7E-06 
1.3E-04 
1.2E-06 
4.OE- 0 1 
2.38-02 
4.4E-01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E-10 . 
7.8E- 10 
1.OE- 10 
1.E- I2 
3.6E- 11 
13E- 12 
5.SE- 11 
1.3E- 11 
1.E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.4E- 14 

2.9E- 13 
2.9E- 14 

3.2E- 13 
4JE- 14 
1.SE- 16 
1.7E- 15 
2.1E- 16 
6.33-12 
3.7E- 13 
8.9E- 12 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.6E-11 - 1 ILCR Summation - 

c-111-8 10 



Table C.111-514 
Summary of Intake Quantitatiua (chemicals) Alternative 6 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

- CS X E P X  ED X FI X IR 
BW X A T  

Imlakc @quatiom 

IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body might 
Average lime for carcinogens @felimc) 
Average time for non-carcinogens (ED0 ~ 3 6 5 )  
Concentralion of chemicals in animal products 

Exposure frequency 

C k m i u l  Coaaatntionr 

Compound Concentration lInits 

antimony 
arsenic 
beryllium 
uranium-total 
bcnm(a)pyrenc 

.carbazole 
a r d o r -  1254 
ardor-1260 
dieldrin 

NA 
NA 
N A  
NA 
N A  
N A  
NA 

NA 
9.OE-08 
4.5E-11 
7 . m - O S  
3.78-07 

N A  
2.2E-07 
3.1 E -07 
5.6E-11 

N A  
NA 
N A  
N A  
NA 
N A  
NA 

0.9 Vday 
0.75 (Unitless) 
350 dayshear 

6 Year 
6 Year 

25550 days , 
15 kg 

2190 days 

Compound Concentration Units 

N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  

N A  
NA 
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 



Table C.111-514 (cootiduedl 
Summary of Risk Characlehzatioo (hemicals) 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Iogestioo of Dairy Products 

HQ Calculation 
I CDI 

bmpound 
ntimony 
rsenic 
aryllium 
iranium -total 
smo(a)pyrene 
arbazole 
roclor - 1254 
roclor- 1260 
lieldrin 

3.98-09 3.OE-04 13E-05 
2.OE-12 5.OE-U3 3.9E-10 
3.4E-06 3.OE-03 1.1E-U3 

9.3E-09 NA NA 
13E-08 NA NA 

I I HQ Summation = 1.1E-03 

I ILCR Calculation 
I CDl I CSF I ILCR 

Compound 
antimony 
arsenic 
beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
sroclor-1254 
aroclor-1260 
dieldrin 

3.3E-10 1EE+00 
1.7E-l3 43E+00 

2.OE-02 

.2E-09 7.7E+00 
1E-l3 1.6E+OI 

I funitless) 
NA 

59E-10 
7.28-13 

NA 

NA 
1.OE-08 

6.1E-09 
8.98-09 
3.3E-I2 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I 
I ILCR Summation = 26E-OI 
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Intake Equation 

IR 
FI 
EF 
EDn 
CP 

Table CIII-515 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

cs137+ld 
NP237+ld 

R%+8d 
R??Z8+ld 

srSU+ Id 

m228+ 7d 

%38 

R"222+4d 

Tc99 

%30 

NA 
9.6E-OS 

NA 
1.1E-05 
8.5E-06 
. ERR 
7.2E-04 
6.38-04 
3.E-08 
1.8E-06 

%32+ 1od 
uz34 

U238+2d 
'PS+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

1.7E-08 
2.48-02 
1.3E - 03 
2.68-02 

NA 
NA 
NA 

- NA 
NA 
NA 

0.9 vday 
0.75 (Unitless) 
350 dayslyear 

6 Year 

CDI CSP ILCR 

cs137+ld 
NP237+ld 

R%+8d 
R%8+ld 

PUT38 

R"222+4d 

TC, 

~ 2 3 0  
%32+ 1od 
u, 
u238+zd 

SrSQ+ld 

%26+ 7d 

uPS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
l.E- 12 
3.6E-11 
1.3E-12 
5.5E- 11 
1.3E-11 
1.E-  10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
3.OE- 14 

1.2E- 11 
1.2E- 12 

3.7E- 11 
1.2E- 12 
2.9E- 15 
3.2E- 14 
4.OE-15 
5.4E-10 
3.OE- 11 
7.4E- 10 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.4E-04 

1.6E-02 
1.2E-02 

l.OE+OO 
8.9E-01 
5.2E-05 
2.5E-03 
2.4E-05 
3.4E+01 
1.9E+00 
3.7E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

I 

I ILCR Summation = 1.4E-09 



Imtake Eunaliom 

Table C.111-516 
Summary of Intake Quantitation (chemicals) Allernalive 6 

South Field Area with Federal h e r s h i p :  Off-Property Farmer (Child) 
Via Ingestion of Vegtlables and FN~IS  

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

CS X E F X  ED X FI X IR 
B W X A T  

Ingestion rate of fruits or vegetables 
Fraction ingested $om contaminated source 

Exposure duration for non-carcinogens 
Exposwe duration for carcinogcna 
Body weight 
Average time [or carcinogens (lifcfime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in vegetables 

exposure frequency 

Chemiul Comccmtntiona 

Compound Concentration' Units 

a II timony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyreoc 
carbazole 
ardor-1254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Rcferencco 

N A  
1.4E -05 
5.4E-07 
1.18-02 
4.88-07 

NA 
2.68-07 
2.78-08 
2%-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.1 kg/day 
1 (Unitless) 

350 d a p k a r  
6 Year 
6 Year 

15 kg ' 
25550 days 

2190 d a p  

c 

Compound Concentration Units 

NA NA m P e  
NA NA md118 
NA NA ma&! 
NA , NA mgllrs 
NA NA mdlrg 
NA NA mg/lrs 
NA NA m a g  
NA NA wh3 
NA NA m o l l  
NA . NA mg/lre 
NA NA mg/lrl! 
NA NA m a s  
NA NA m P B  
NA NA mellrg 
NA NA mg/lrg 



Table CJII-SlP (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: Off-Property Faraur (Child) 
Via Ingestion of Vegetables and Fruits 

hmpound 

ILCR Calculation 
CDI CSF ILCR 

(mp/LR-daY) [m&-day)-' {unit~ess) 
4.OE-04 

CDI 

arsenic 
beryllium 
uranium- total 
beruo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

RID HQ 

E-08 
E-09 
E-OS 
E-09 

E-09 
E-10 
E-11 

3.OE-04 
5.OE-CI3 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

NA 
3.IE-04 
6.98-07 
238-02 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.28-07 

I 
HQ Summation = ' 238-02 

lntimony HA 
IrseaL 
vryllium 
iranium - total 
vmo(a)pyrene 
arbazole 
iroclor-1254 
iroclor - 1260 
lieldrin 

NA . 
1EE+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
16E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 
NA 
NA 
NA 
NA 
NA 

NA 
1.4E-08 
13E-09 

1.9E-09 
NA 

NA 
1.1E-09 
1.2E-10 
2.2E-11 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I ILCR Summation = 1EE-08 
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Table C.111-517 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

South Field Area with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

Itakc Equation 

IR 
FI 
EF 
EDn 
c v  

Cv X EF X EDn X FI X IR - - 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

NA p C i g  

, NA p C i g  

ERR pCAg 

2.58-04 pcilkg 

2.7E-04 p c i  
2.4E-04 pCi/kg 

4.68-03 pC&g 
6.98-04 pCi/kg 
9.6E-05 pCi/kg 
4.3E-03 

m232+ 1od 
urn 

Um+zd 
%5+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 kglday 
1 (Unitless) 

350 daysbear 
6 Year 

4.1E-05 p C i g  
3.2E+00 p C i g  

3.5E+00 p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i  
NA p C i g  

1.7E-01 p c i g  

CSF ILCR CDI 
(pCi) ( p c i r l  (unitless) Ladionuclidcs 

%37+ld 
NP237+ld 
pu238 

R"2?2+4d 

*% 

mrn 
.ra,,+lOd 
u234 

ups+zd ' 

Ra226+8d 
R%?8+ld 

Sr!XJ+ Id 

m228+ 7d 

u235 + Id 

NA 
NA 
NA 
NA 
NA 

' NA 

NA 

NA 
5.2E-02 

5.8E-02 ~ 

5.1E-02 

9.E-01 
1.4E-01 
2.OE-02 
9.OE-01 
8.6E-03 
6.7E+02 
3.6E+01 
7.4E+02 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1 . E -  10 
1.6E- 11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1.1E-11 

4.5E- 11 
5.1E- 12 

3.5E- 11 
1.9E- 13 
1.lE-12 
1.2E-11 
1.5E- 12 
1.1E-OS 
5.8E- 10 
1.5E-08 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.6E-08 - I ILCR Summation - 



Table C.111-518 
Summary of Intake Quantitation (chemicals) Alternative 6 

South Field Area with Private Ownership: Off-Properly Farmer (Adult) 
Via Drmkmg Water Ingcsliw 

CS X EF X ED X IR 
B W X A T  

IR 
EF 
EDn 
E!DC 
BW 
ATc 
ATn 
cs 

Ingestion rate of groundwater (RAGS 1989) 

Exposure duration for son-orcinogem 
Exposure duration for carcinogcaa 
Body weight 
Average time for carcinogens (lifetime) 
Average lime for non-carcinogens (EDn x 365) 
Concentration of chemicals in groundwater 

Exposure frequency 
2 Uday 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

350 dayshear 

Compound Coocentration Llnits 

anlimony 
arsenic 
beryllium 
uranium -total 
benzo(a)pyrcnc 
carbmle 
a r d o r -  l2S4 
ardor-1260 
dieldrin 

NA 
' NA 

NA 
NA 
NA 
NA 
NA 

NA . 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.03E-04 . 

... 

... : 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 



Table C.111-518 (continued\ 

Compound 
antimony 

Summary of Risk Cbaract2rization (&emicals) 
South Field Area with Private Ownership: Off-Property Farmer (Adult) 

r ILCR Calculation 
I CDI I CSP I ILCR 

HQ Calculation 
CDI RID HQ 

( m d g - d a y )  ( m a n - d a y )  (unitless) 
YA 4.00E-04 NA 

arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

3.00E-04 
5.OOE-03 
3.00E-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.00E - 05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.418-04 

I I I €IQ Summation = 9.41E -@ 

NA 
rsenic 
elyllium 
ranium - total 
emo(a)pyrene 
arbazole 
roclor-1254 
roclor - 1260 
ieldrin 

1.75E+00 
430E+00 

730E+00 
2.00E-02 
7.70E+00 
7.70E+00 
IbOE+Ol 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
NA 
NA 
NA 

NA . 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

P A  

I ILCR Summation = N/ 
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Table C.111-519 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Drinking Water 

Intake Quation 

/ 

IR 
EF 
EDn 
FI 
cw 

- - Cw X EFX EDn X FIX IR 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  

'IhZ32+ 1Od 

uZ3S + Id 
u234 

um+7d 
NA 
NA 
NA 
NA 
NA 
NA 

2 Vday 

70 Year 
350 daysiyear 

1 (Unitless) 
(see table below) 

NA p C i  

2.OE-03 pCiA 

NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  

3.lE-02 p C i  

3.48-02 pCF 

CDI CSF ILCR 
. Radionuclides (pCi) tpci)-' (unitless) 

NA 2.8E- 11 NA 
NA 2.2E- 10 NA 

2.2E- 10 NA NA 
NA 7.8E- 10 NA 
NA 1.OE- 10 NA 
NA 1.E- 12 NA 

3.6E- 11 NA NA 
1.3E- 12 NA NA 

NA 5.5E- 11 NA 
NA 1.3E-11 NA 
NA 1.E- 10 NA 

Ol37+ld '  
NP237+ld 
pu238 
R"a6+8d 

R%2+4d 

=c!B 

nL, 
%2+ 1Od 
u234 . 

um+2d 

Ra228+ld 

Sr90+ Id 

'Ih,+ 7d 

1.5E+03 1.6E- 11 2.4E-08 
9.8E+01 1.6E-11 1.6E-09 

2.OE- 11 3.38-08 1.7E+03 
uZ3S + Id 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

1 ILCR Summation - - 5.9E-08 

6 6 4 6 -  

' C-111-819 



D A  
EP 
EDn 
EDc 
BW 
ATc 

. ATn 
SA 

, 

Table C.111-520 
Summary of Intake Quantitltion (cbemkals) Alternalive 6 

South Field Area with Private h e r s h i p :  Off-Property Farmer (Adult) 
Via Dermal Contact while Bathing 

Dermal absorbeddore 
Exposure frequency 
Exposure duration for non-arcinogem 
Exposure duration for earcinogcnr 
Body weight 
Average Iimc (or carcinogens (lifethe) 
Average time for non-carcinogens (ED0 8365) 
Skin surface area available for contact 

DA X EPX E D  XS& 
BW X A T  

Compound DA ZJnits 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrcnc 
carbazole 
a r d o r -  1254 
a r d o r - 1 2 6 0  
dieldrin 

N A  
NA 
N A  
N A  
N A  
N A  
N A  

N A  mg/cm2-day 
N A  mglcm2-day 
N A  mglcm2-day 

2.5BE-11 mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mg/cm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mg/cm2-day 
N A  mg/cm2-day 
N A  mglcm2-day 
N A  mglcm2-day 

CIV mdcm2-day 
350 d a y s b a r  
70 Year 
70 Year 
70 kg 

25550 days 
255.50 days 
23000 cm2 

Compound D A  Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  . 
N A  
N A  
N A  
N A  
NA 
N A  
N A  

N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
NA mg/cm2-day 
N A  mglcm2-day 
N A  mglcrn2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 
N A  mglcm2-day 



Via 1 
I HQ Calcula tion 
I CDI I RfD I HQ 
I (mdkR-day) I (mflg-day) 1 (unitless: 
b A  6.00E-05 NA 

Compound 
antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 

1E- 

~ M E - O ~  
5.00E-IB 

.09 1.50E-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.SOE-OS 

I HQ Summation = 5.41E-01 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.41E-OS 

mal  Contact while Bathing 
I ILCR Calculation 
1 CDI I CSF I ILCR 

:ompound 
ntimony 
rsenic 
wryllium 
iranium- total 
wmo(a)pyrene 
arbazole 
iroclor- 1254 
iroelor - 1260 
lieldrin 

190E + 00 NA 

1.03E+01 NA 
1.78E+01 NA 
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n t a k  Equation 

IR 
EF 
EDn 
ca 

Table CIII-521 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: Off-Property Farmer (Adult) 

Vi3 Inhalation of Gases and Particulates 

- - CaX EF X EDn XIR 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

(%37+ld 
NP237+ld 
pups .  

Rnz+4d 

Tc99 

R%+8d 
R%+ld 

sr90+ld 

n2Za+ 7d 

NA 
3.3E-07 

NA 
NA 
NA 
NA 

2.28-07 
NA 
NA 

2.88-06 

pCim3 
pCim3 
pCim3 
pcim' 
pCim3 
pCim3 
pCim3 
pCim3 
p c i m 3  
pCim3 

~ 2 3 2 + 1 o d  
u, 
upa+zd 
u23S + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.OE-06 

NA 

NA 
NA 
NA 
NA 

*' NA 
NA 

8.88-07 

20 m3/day. 
350 dayshear 
70 Year 

(see table below) 

pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 

CSP ILCR 
(unitless) 

CDI 
Radionuclides (pCi> (pci>-' 
I 

O137+ld 
NP?37+ld 

R%+8d 
R b + l d  

srW+ld 

%+ 7d 

pu238 

R"z+4d 

Tc99 

'Thm 
%z+ lod 
u, 
uPg+zd 
u23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation - - 6.E-08 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.6E-01 

l.lE-01 

1.4E+00 

4.9E-01 

4.3E-01 

1.9E- 11 
2.9E-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 

l.lE-07 
2.6E-08 
258-08 
2.48-08. 

2 . 9 ~ - 0 8  

NA 
NA 
NA 
NA 
NA ~ 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

4.6E-09 

6.6E- 12 

3.9E-08 

13E-08 

1.OE-08 

C-111-822 



IR 
FI 
EP 

'ED0 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-522 
Summary of Intake Quaatitatim (chemicals) Alternative 6 

South Field Area with Private Ownership: Off -Property Farmer (Adult) 
Via logestion of Meat Produds 

CS X EF X ED X Fi X IR 
B W X A T  

Ingestion rate of meat 
Fraction ingested from contaminated source 

Exposure duration lor non -carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (@Do x 365) 
Concentration of chemicals in meat 

Exposure frequency 

CLcmiul Concentrations 

Com pound Concentration lJnits 

antimony 
arsenic 
beryllium 
uranium -total 
benzo(a)pyrcoc 
carbazole 
a r d o r -  1254 
ardor-1260 
dieldrin 

NA 
NA 

NA 
NA 
NA 
NA 

NA . 

0.101 kgjday 
0.75 (Unitless) 
350 dayshar  
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

. Compound Concentration Units 

NA NA m a g  
NA NA m a 8  
NA NA m a r  
N A  NA m a g  
NA NA m a g  
NA N A  m a g  
NA NA m a g  
NA NA m%lr 
N A  NA m a l !  
NA NA m a r  
NA NA m a g  
NA NA m a g  
NA NA m a g  . 
NA NA m a g  
NA NA m a r  

Rcfercnccs 



Table C.111-522 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Private Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

CDI RfD 

E- 

HQ 
bmpound (mR/kR-day) 

I I HQ Summation = 4.48-07 

(mp/kR-day) (unitlessl 

3.OE-04 
5.OE-Q) 

.09 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-OS 

NA . . 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.48-01 

I ILCR Calculation 
I CDI 1 ILCR 

, . .. 
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Table C.111-523 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Meat Products 

totake huatioo 

IR 
FI 
EF 
EDn 
Cf 

CfX EFX EDn X FIX IR - - 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

0.101 kg/day 
0.75 (Unitless) 
350 daysiyear 
70 Year 

NA 
1.4E-06 

NA 
NA 
NA 

ERR 
1.9E-05 

NA 
NA 

1.5E-06 

m232+ 1od 
urn 
um+2d 
'235+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.3E-04 
2.OE-05 
3.5E-04 

NA 
NA 
NA 
NA 
NA 
NA 

O137+ld 
NPz3i+ld 
h 2 3 8  

R"222+4d 

T C 9 9  

-%ll 

%32+ 1iM 
urn 
U238+2d 

R%b+8d 
R%+ td 

sr90+Id 

7d 

uZ3S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.6E-03 

3.68-02 

2.8E-03 

6.OE-01 
3.7E-02 
6.6E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.z-12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

5.6E- 13 

1.3E- 12 

3.6E- 14 

9.7E- 12 
5.9E- 13 
1.3E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

2.5E- 11 - 1 ILCR Summation - 

C-111-825 



IR 
PI 
EF  
EDn 
EDc 
EW 
ATc 
ATn 
CS 

Table C.111-524 
Summary of Make Quaotilalion (chemicals) Allernalive 6 

South Field Area with Private Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Dairy Products 

CS X EF X ED X FI X IR 
B W X A T  

Ingestion rate of dairy productr 
Fraction ingestcd from cnntaminakd source 

Expureduration for non-carcinogens , 

Exposure duration for carcinogens 
Bodyweight , 
Avcrage time for carcinogens (lifclimc) 
Average lime for non-carcinogens (@Do x 365) 
Concentration of chemicals in animal productr 

e x p u r e  frequency 

c k m h l  Comccntntiou 

Compound Concentration Llnitr 

antimony 
arsenic 
beryllium 
uranium - mal 
bcnzo(a)pyreac 
Ca1bazole 
ardor-1254 , 

a r d o r  - 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

___- References 

0.4 Uday 
0.75 (Unitless) 
350 dayshear 

70 Year . 
70 Year 
70 kg 

25550 days . 
25550 days 

. Compound Concentration Uniu 

NA NA mdk8 
NA NA m f l s  
NA NA mas 
NA NA m s n s  

NA NA m%La 
NA NA m&a 
NA NA msllra 
NA NA mg/lrg 
NA NA m& 
NA NA mgllra 
NA NA mp/Lrg 
NA NA m%l;g 

NA m o a  
NA m o a  

NA NA ' mbhg 

NA 
NA 



.- . 

Compound 
antimonv 

Table C.111-524 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Private Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Dairy Products 

ILCR Calculation 
CDI CSF I LCR 

[mdkg-day) (mp/LR-day)-' (unitless 
VA NA NA antimony 

uranium-101al 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor-1260 
dieldrin 

HQ Calculation 
CDI RfD HQ 

ImpllR-day) [mpllg-day) (unitless) 
NA 4.OE-04 NA 
VA 
VA 

NA 
NA 
VA 
YA 

18E-08 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

5.OE - 05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

6.OE-06 

arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
ardor-1254 
aroclor-1260 
dieldrin . 

E 

18E+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
16E+01 

.-08 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8 

NP I ILCR Summation = 



FEMP-OU02-6 FINAL 
' '. March 1, 1995 

. .  ' 0  

otake &nation 

IR 
FI 
EF 
EDn 
CP 

- .  

Table CIII-525 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 6 
South Field Area with Private Ownership: Off-Property Farmer (Adult) 

Via hgestion of Dairy Products 

Cp X EF X EDn X FI X IR - - 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure durafion 
Concentration of radionuclides in animal products 

0.4 Vday 
0.75 (Unitless) 
350 daysfyear 
70 Year 

~~ ~~ 

CDI CSF ILCR 

Ol37+ld 
NPP7+Id . 
%38 

R%+ld 

Sr%J+ld 

Th228+ 7d 

R%+ad 

Rnp2+4d 

=c99 

Thpo 

NA 

NA 
NA 
NA 

ERR 
9.6E-05 

NA 
NA 

1.3E - 07 

1.2E-06 

'Th,+ IM 
"234 

U?3a+Y 
%S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.2E-03 
7.2E - 05 
1.3E-03 

NA 
NA 
NA 
NA 
NA 
NA 

Radionuclides (pCi) (pCi)" (unitless) 

cs137+ Id 
NP237+ld 
%a 
R%+ad 

Rn222+4d 

Tc99 

n, 
%32+ lod 
urn 
u?38+2d 

R%+ld 

sr90+ld 

nZZ3+ 7d 

uZ3S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

9.28-04 

7.1E-01 

9.1E-03 

8.5E+00 
5.3E-01 
9.3E+00 

NA 
NA 
NA 
NA 
NA 
NA . 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5JE- 11 
1.3E-11 
1.7E- 10 
1.6E- 11 
1.6E-11 
2.0E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

2.OE- 13 

N P  

2.5E- 11 

1.2E- 13 

1.4E- 10 
8.5E- 12 
1.9E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation - - 3.6E- 10 

C-111-828 



IR - 
PI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-526 
Summary of Intake Quadtalion (chemicals) Alternative 6 

South Field Area with Private Ownership: Off-Property Farmer (Adult) 
Via Inges~ion of Vegdables and Fruits 

CS X E F X  E D  X FI X IR 
BW X A T  

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exporue duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens @fetimc) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in vegetables 

Chcmiul Comesntnhua 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium -total 

carbazole 
a rdor -1254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

knm(a)pyrc= 

NA 
NA 
NA 

5.2E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.122 kg/day 
1 (Unitless) 

350 d a y s k a r  
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

C o m p o u d  Concentration Units 

NA N A ’  m f i g  
NA NA mdLB 
NA NA mdLs 
NA NA mdLg 
NA NA m o l 7  

NA NA mdLg ‘ 
NA NA mdLe 
NA NA m w b  
NA NA mgkg 
NA NA mdLg 
NA . NA mdLg 
NA NA mdLs  
NA NA mdLg 
NA NA mdLg 

NA NA 

Refereoms 



Table C.111-526 (continued) 
Summary of Risk Characterization (cbemicals) 

South Field Area with Private Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

h n p o u n d  
intimonv . 

I HQ Calculation 
RfD 

ILCR Calculation 
CDI CSF IIKR 

(mp/LrR-day) (mp/Lrfi-day)-' funit~ess) 
VA NA 

rsenic 
cryllium 
ranium - total 
cnzo(a)pyrene 
arbazole 
roclor-1254 

lieldrin 
roclor- 1260 

I 

1110 Summation = 29E-0. 

irsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
:arbazole 
aroclor-1254 
aroclor-1260 
dieldrin 

1EE+00 
43E+00 

73E+00 

7.7E+00 
7.7E+00 
16E+01 

NA 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
NP I ILCR Summation = 

: 
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Table CIII-527 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Vegetables and Fruits 

Cv X EF X EDn X FI X IR - ntake Equation - 

B 

IR 
FI 
EF Exposure frequency 
EDn Exposure duration 
cv 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

Concentration of radionuclides in vegetables 

cs137+ld 
Np237+ Id 
%38 

8 R"222+4d 

R%+8d 
Id 

. srW+ ld 
. Tc, 
%28+ 7d 
- 4 3 0  

NA p C i g  

NA pCAg 
NA p C i g  
NA p C i g  

ERR p C i g  
6.2E-04 pCAg 

NA pCAg 
NA p C i g  

3.2E-04 p C i g  

3.1E-03 p C i g  

CDI 

%32+ 1lM 
'234 

'm+a 
'US+ Id 

NA 
NA 
NA 
NA 
NA - NA 

CSP 

0.122 kg/day 
1 (Unitless) 

350 daysiyear 
70 Year 

NA p C i g  
1.5E-01 p C i g  
9.8E-03 p C i g  
1.7E-01 p C i g  

NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA , PCi i3  

ILCR ~ ~~ 

Radionuclides (pCi) (pci)" (unitless) 

%37+ld 
NP237+ld 

Ra226+8d 
R%+ld 

PUm 

R%?2+4d 

Tc99 

Th, 
7%2+ 1lM 
'234 

'm+a 

SrW+ Id 

lhz28+7d 

' 2 3 5  +Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

9.7E-01 

1.9E+00 

9.1E+00 

4.6E+02 
2.9E+Ol 
5.OE+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
'2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.m- 12 
3.6E-11 
1.3E- 12 
5.5E- 11 
1.3E-11 
l.m-10 
1 .6~-  i i  
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.1E- 10 

6.X- 11 

1.2E- 10 

7.3E-09 
4.E- 10 
1.OE- 08 

NA 

NA 
NA 
NA 
NA 

NA k 

L I ILCR Summation = 1.8E-08 

~ 

C-111-83 1 

6 6 4 6 :  



in 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-528 
Summary of Intake Quantitation (chemicals) Alternative 6 

South Field Area with Private Ownership: Off-Property Farmer (Child) 
Via Drinking Water Ingestion 

Ingestion rate of groundwater (RAGS 1989) 
@xprwe frequency 
Exposure duration for non-carcinogem 
Exposure duration for carcinogens ' 

Body weight 
Average time for'carcinogena (hfelime) 
Average lime for non-carcinogelis (EDn 1365) 
Concentration of chemicals in groundwater 

CS X EP X ED X IR 
BW X AT 

Compound Concentration tJnib 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrenc 
carbazole 
a r d o r -  1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

1 Uday 
350 dayshcai 

6 Year 
6 Year 

IS kg 
25550 hays 
2190 days 

Compound Concentration b i b  

NA msn 
NA m%l 

NA NA m u  
NA NA m u  
NA NA m%l 
NA NA m%l 
NA NA m f l  
NA NA m%l 
NA NA m%l 
NA NA m%l 
NA NA m%l 
NA NA m f l  
NA NA m d l  
NA NA men 
NA NA men 

' NA 
' NA 



Table C.111-528 (continued) 
.Summary of Risk Characterization (chemicals) 

South Field Area with Private Ownership: Off-Property Farmer (Child) 

Compound 

Vi: 
ILCR Calculation 

CDI CSF ILCR 
( m a g - d a y )  (mfig-day)-' (unitless) 

- _. 
HQ Calculation 

I I CDI I RID 1 HO 

arsenic 
beryilium 
uranium - total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 

l[&-day) I ~IIII:;~) hfliss] 

3.00E-04 
5.00E-I33 NA 

6.SBE-06 3.00E-03 2.198-03 
NA 
NA NA 

A NA NA 
aroclor- 1260 
dieldrin S.OOE-OS NA 

antimony 
arsenic 
beryllium , uranium-total 
benzo(a)pyrene 
carbazole 
aroclor-1254 ' 

aroclor - 1260 . 
I dieldrin 

1.75E+00 
430E+00 

730E+00 
2.00E-02 
7.70E+00 
7.70E+00 
lbOE+Ol 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA . 

I ILCR Summation = NA 
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Table CUI-529 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion of Drinking Water 

itakc Esuation 

IR 
EF 
EDn 
FI 
cw 

=I Ow X EFX EDn X FIX IR 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

% 3 7 + l d  
N%37+ld. 
%a 
R%+ad 

%2+4d 
Sr!m+ld 
Tc99 

Ra228+ Id 

%+7d 

NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA pcffl 
NA p C i  

%z+ 1od 
u, 
ups+2d 
'235+ld 

NA 
NA 
NA 
NA 

NA 
NA . 

1 vday 
350 dayslyear 

6 Year 
1 (Unitless) 

(see table below) 

NA p C i  
3.1E-02 p c i  
2.OE-03 p C i  
3.4E-02 p C i  

NA p C i  
NA p C i  
NA pCd 
NA p C i  
NA p C i  
NA , p C i  

CDI CSP ILCR 
(pCi\ [pCi\-' (anitless) ladionuclidcs 

&137+ld 
NP237+ld 
b 8  
R%+ad 

RnZp+4d 

TC99 

%M 
%32+ lod 
u, 
Ups+?d 

Ra228+ld 

%O+ld 

%ZS+ 7d 

'235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.5E+01 
4.2E+00 
7.1E+01 

NA 
NA 
NA . 
NA ' 

NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.OE-09 
6.7E- 11 
1.4E-09 

NA 
NA 
NA 
NA 
NA 
NA 

= 2.58-09 . I ILCR Summation 

C-III-834 



DA 
E F  
ED0 
EDc 
BW 
ATc 
ATn 
SA 

Table C.111-530 
Summary of Intake Quantitation (chemicals) Alternative 6 

South Field Area with Private Ownership: Off-Property Farmer (Child) 
Via Dermal Contact wbile Bathmg 

Dermal absorbed dose 

Exposure duration for non-carfinogcnr 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non -carcinogens (EDn x 365) 
Skin surface area available for contact 

Exposure frcqucncy 

D A  X E F X  E D  XSA 
B W X A T  

~ _ _  References 

Compound D A  Units 

antimony 
arsenic 
beryllium 
uranium-total 
benm(a)pyrcnc 
carbazole 
a rdor -1254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 

2.58E-11 mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mgJcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 

CIV m&m2-day 
350 daysha! - 6 Year 

6 Year 
IS kg 

25550 days 
2190 days 
8000 cm2 

Compound D A  Units * 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N A  mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 



Table C.111-530 (continued) 
Summary of Risk Characterization (chemicals) 

m a l  Contact while Bathing 
I ILCR Calculation 
I CDI 

Via I 

eryllium 
Iranium-total 
cmo(a)pyrene 
arbazole 
roclor - 1254 
ralor-1260 
lieldria 

I HQ Summation = 8.788 -05 
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Intake Equation 

IR 
EF 
EDn 
Ca 

.Table CAI-531 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: Off-Property Farmer (Child) 

Via Inhalation of Gases and Particulates 

CaX EF X EDn X IR - - 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

cs137+ld 
N h 7 + I d  
puvs 

Rn222+4d 

TC, 

w30 

R%26+8d 
R%+ld 

Sr5Q+ld 

Ih228+ 7d 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

3.3E-07 

2.2E-07 

2.8E-06 

pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
p ~ i m '  
pCim3 
pCim3 

%232+ 1M 
u234 

U238+2d 
u23S + Id 

NA 

NA 

NA 

NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

1.OE-06 

8.88-07 

12 m3/day 
350 dayslyear 

6 Year 
(see table below) 

pCim3 
pCim3 ~ 

pci/m3 
pCim3 
pCim3 ' 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 

CDI csq ILCR 
Radionuclides fpCi) (pCi)- f unitless) 

cs137+ld 
NP237+ld 

Ra226+8d 
Rk228+ld 

srgo+ld 

%ZZ8+7d 

R"222+4d 

Tc99 

%a 

Un.4 

U238+2d 

%2+ 1M 

'235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

8.2E-03 

5.5E-03 

7.OE-02 

2.58-02 

2.28-02 

1.9E-11 
2.9E-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-08 
1.1E-07 
2.6E-08 - 2.5E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA . 
NA 
NA 
NA 

2.4E- 10 

3.4E- 13 

2.OE-09 

6,6E- 10 

5.3E- 10 

I ILCR Summation = 3.48-09 

C-111-837 
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IR 
F1 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

P 

Table C.lll-S32 
Summary of Intake Quadtation (chemicals) Alternative 6 

South Field Area with Private h e r s h i p :  Off-Property Farmer (Child) 
V u  Ingeslion of Meat Produds 

Ingestion rate of meat 
Fraction ingested from contaminated source 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for nos-carcinogens (EDn x 365) 
Concentration of chemicals in meat 

Exporure frequency 

CS XEFX ED X FI X IR 
BW X AT 

C*lOUnd Concentration Units 

antimony 
arsenic 
beryllium 
uranium-to!al 
benzo(a)pyrene 
carbazole 
a r d o r -  1254 
ardor-1260 
dieldrin 

NA I 

N A  

NA 
N A  
N A  
N A  

N A ’  

N A  
N A  
N A  

1.3E-06 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.039 kglday 
0.75 (Unitless) 
350 daysear 

6 Year 
6 Year 

15 kg 
25550 days 
2190 days 

Compound Concentration Units 

N A  N A  m o r 4  
N A  N A  mdlre 
N A  N A  m o s  
N A  N A  m o a  
N A  N A  m o 8  
N A  N A  maha 
N A  N A  m o a  
N A  N A  m o a  

N A  N A  m o a  
N A  N A  m o a  
N A  N A  m o s  
N A  N A  m o a  
N A  N A  m o a  
N A  N A  m o s  

N A  N A  

Rcfcrcncer 



Table C.111-532 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Meat Products 

:ompound 

HQ Calculation 
CDI RfD HQ 

(mglkg-day) [mpllrg-day) (unitless 
otimonv NA 

CDI 
Compound (mrJLg-day) 

rsenif 
aryllium 
iranium- total 
snzo(a)pyrene 
arbazole 
roclor - 1254 
roclor-1260 
lieldrin 

CSF ILCR 
(mp/kg-day)-' (unitless' 

4E-09 

4.OE-04 
3.OE-04 
5.OE-OO 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7RE-01 

I 
[HQ Sommatioo = 7RE-0' 

antimony 
arsenic 
beFyllium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor-1254 
aroclor - 1260 
dieldrin 

NA NA 
1RE+00 NA 
43E+00 NA 

NA NA 
73E+00 NA 
2.OE-02 NA 
7.7E+00 NA 
7.7E+00 NA 
16E+01 ' NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I 

NP I ILCR Summation = 
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Table CUI-533 
Summary of Intake and Risk Quantitatioa (radionuclides) Alternative 6 
South Field Area with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion of Meat Products 

ntakc Equation 

IR 
FI 
EF 
EDn 
Cf 

- - CfX EFX EDn X FIX IR 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

Ol37+ld 
NP237+ld 

R%+8d 
pu238 

RnpL+4d 
SrsQ+ld 
TC, 

nL, 

R%+ld 

%?B+ 7d 

NA p C i g  
1.4E-06 pcilkg 

NA pC&g 
NA p C h g  
NA p C i g  

ERR p C i g  

NA p C i g  
NA p C i g  

1.9E-05 p C h g  

15E-06 pCi/kg 

'ThP2+ 1od 
u?34 

um+2d 
+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

0.039 kg/day 
0.75 (Unitless) 
350 dayshear 

6 Year 

NA' p c i g  
3.38-04 p C i g  
2.OE-05 p C h g  
3.58-04 

NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i  

ILCR 
(unitless) 

CDI 
(vCi) (VCI  :adioauclides 1 

%7+ld 
% 3 7 + l d  

R%+8d 
hLL38 

R"P2+4d 

Tc, 

%3z+ 1M 
uz34 

um+2d 

R%+ld 

%O+ld  

ThZ!E+ 7d 

uPS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

8.58-05 

1.2E-03 

9.28-05 

2.OE-02 
1.2E-03 
2.2E-02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.9E- 14 

4.2E- 14 

1.2E- 15 

3.2E- 13 
2.OE- 14 
4.3E- 13 

NA 
NA 
NA 
NA 
NA 
NA 

8.4E- 13 - - 1 ILCR Summation . 

C-In-840 



Table C.111-534. 
Summary of Intake Quantitation (chemieals) Alternative 6 

South Field Area with Private Ownership: Off-Properly Farmer (Child) 
Via Ingestion of Dairy Products 

. 

- - CS X EF X ED X FI X IR 
BW X AT 

IR 
FI 
EF  
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Ingestion rate of dairy products 
Fraction ingcstcd from contaminated sourcc 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Avcngc time for carcinogens (lifetime) 
Average time for non-carcinogcns (EDn x 365) 
Conccntration of chemicals in animal products 

Exporure frequency 

C k m i u l  Co.cc.matiorU 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyreoc 
carbazole 
a r d o r -  1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

___ Heferencer 

NA 
NA 
NA 

4.4E-06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.9 Uday 
0.75 (Unitless) 
350 dayslpar 
6 Year 
6 Year 

15 kg 
25550 days 
2190 days 

Compound Conccntration Units 

NA NA mwka 
NA NA m o l !  
NA NA m& 
NA NA m&a 
NA NA m i m  
NA NA m o a  
NA NA m&g 
NA NA mgks 
NA NA m d k s  
NA NA mglLg 
NA NA mg/Lg 
NA ' NA mg/Lg 
NA NA mwka 
NA NA mwkg 
NA NA mdlrg 



Table C.111-534 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Dairy Products 

, 
I HQ Calculation 
I CDI I RID I HQ 

ILCR Calculalion 
CDI CSP ILCR 

bmpound (mfiR-day) (mfin-day):' 

eryllium 
ranium - total 
emo(a)pyrene 
arbazole 
roclor-1254 
roclor- 1260 
ieldrin 

(unitless) 

E- 

bmpound. 
niimony 
rsenic 

5.OE-00 
-07 3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

(mfig-day) I (mdkg-day) I [unilless] 
NA 4.OE-04 NA 
VA 3.OE-04 NA 

NA 

NA ' 

NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.3E-OS 

I I HQ Summation = 6.3E-01 

niimonv h A  
rsenic 
cryllium , 

lanium-lolal 
cmo(a)pyrene 
arbazole. 
roclor - 1254 
roclor-1260 
lieldrin 

E-08 

NA 
18E+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+# 
16E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = NA 

2 
F 

! 
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IR 
FI 
EF 
EDn 
CP 

Table C.111-535 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion of Dairy Products 

. -  - CpX EFX EDnX FI X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure durat,ion 
Concentration of radionuclides in animal products 

O137+ld 
NP237+ld 
pu238 

R%2+4d 

Tc99 

'Thm 

R%?6+8d 
R??Z3+ld 

Sr90+ Id 

IhzLB+ 7d 

NA 
1.3E-07 

N A  
N A  
NA 

ERR 
9.6E-05 

N A  
N A  

1.2E-06 

'Ih232+1od' 
u, 
u238+2d 
U23S+ld 

N A  
N A  
N A  
N A  
N A  
N A  

N A  
1.2E-03 
7.2E-05 
1.3E - 03 

N A  
N A  
N A  
N A  
N A  
N A  

0.9 Vday 
0.75 (Unitless) 
350 daysbear 

6 Year 

CDI CSF ILCR 
:adionuclides (pCi) (pCi)-' (unitless) 

NA 2.8E- 11 NA * 

2.2E- 10 N A  N A  
N A  7.8E- 10 N A  

1.OE- 10 NA N A  
N A  1.7E- 12 NA 

1.3E- 12 N A  N A  
N A  5.5E-11 N A  

N A  1.7E-10 N A  

2.2E- 10 3.9E- 14 =s137+Id 
'P237+ld 1.8E-04 
PU238 

R%2+4d 

rc99 

~ 2 3 0  
%32+ 1od 
urn 

b 3 + 2 d  

R??l.b+8d . 
R%28+ld 

sr90+ld 

Thpa+ 7d 

3.6E- 11 4.9E- 12 1.4E-01 

1.8E-03 1.3E- 11 2.3E- 14 

1.6E- 11 2.6E-11 1.6E+00 
1.OE-01 1.6E-11 1.6E- 12 

2.OE-11 3.6E- 11 1.8E+00 
b S +  Id 

N A  N A  N A  N A  
N A  N A  N A  N A  
N A  N A  N A  N A  
N A  N A  N A  N A  
N A  N A  N A  NA 
N A  N A  N A  N A  

1 ILCR Summation - - 6.9E-11 

C-111-843 
I 

6 6 4.8 
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I 

1R 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-536 
Summary of Intake Oumtilation (chemicals) Alternative 6 

Soutb Field Area with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegdables and FNiIs 

Ingestion rate of fruits or vegetables 
Praclion ingested from contaminated source 

Exposure duration lor non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average lime for carcinogens (%time) 
Average lime for non-carcinogens (EDn I 365) 
Concentration of chemicals io vegetables 

Exposure frequency 

CS XEF X ED X FI X x  
B W X A T  

Chemical Coacmtntiou 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium - total 
bcnzo(a)pyreoc 
carbazole 
a r d o r -  1254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 

. NA 
NA 

References 

NA 
NA 
NA 

5.2E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.1 kdday 
1 (Unitless) 

350 dayshar  
6 Year 
6 Year 

15 kg 
25550 days 

2190 days 

Compound Concentration Uniu 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.111-536 (continued) 
Summary of Risk Characttkzalion (Aemicals) 

South Field Area with Private Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits . 9 

I HQ Calculation 
I I CDI I RID I HQ 

arsenic 
beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
aroclor - 1254 

3.38-06 3.OE-03 I.lE-03 

NA NA 
NA NA 

arcclor-1260 
dieldrin 5.OE-OS NA 

I ILCR Calculation 
I CDI I CSF 

Compound 
antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor-1260 
dieldrin 

I 
I ILCR Sommrtioo = N/ 
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IR 
FI 
EF 
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cv 

Table (2.111-537 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: Off-Property Farmer (Child) 

Via Ingestion of Vegetables and Fruits 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in vegetables 

Ol37+ld 
NPz37+ld 

R%+8d 
R%+ld 

pups 

RnZp+4d 

Tc99 

- k 3 0  

Sr90+ld 

%B+ 7d 

NA 
3.2E-04 

NA 
NA 
NA 

ERR 
6.28-04 

NA 
. NA 
3.1E-03 

m23Z+ 1Od 

u?3S+ld 
u, 
u p s + z d  

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.5E-01 
9.8E-03 
1.7E-01 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 kdday 
1 (Unitless) 

350 dayslyear 
6 Year 

CDI ILCR ’ 

O137+ld 
NP237+ld 
pups 

Qzz+4d 

TC99 

% 

uzi4 

u p s + z d  

R%+8d 
R%+ld 

srSQ+ld 

%2a+ 7d 

nZ3Z+ 1Od 

u23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA . 
NA 

NA 
NA 

NA 

6.8E-02 

1.3E-01 

6.4E-01 

3.2E+01 
2.1E+00 
3.5E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1%-11 

4 . E -  12 

8.3E- 12 

5.1E-10 
3.3E-11 
7.0E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

1.3E-09 - - I ILCR Summation 

C-111-846 . .  , .  



Table C.111-538 
Summaq of Intake Quantitation (chemicals) Alternative 6 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Incidental Ingestion of Soil 

- CS X E F X  ED XCF X IR 
BW X AT 

Imtakc Ih~liO. 

IRs 
CF 
EF 
ED0 
E D c  
BW 
ATE 
ATn 
cs 

Ingestion rate of soil (RAGS 1989) 
Conversion factor 
Exposurc frequency 
Exposure duration for non-carcinogem 
Exposurc duration for urcinogcns 
Body weigbt 
Average time for carcbogcns ~ifctimc) 
Average time for non-carcbogenr (EDn 1365) 
Concentration of cbcmicals in soil 

Compound Concentration Units 

antimony 
arsenic 
beryllium 

' uranium-total 
benzo(a)pyreoc 
carbazole 
ardor-1254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Rcferebcer 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.9E-01 

180 muday 

350 dayshcar 
1.OE-06 kglmg 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

(see table below) 

Concentration Units Compound 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J 



(? 
60 
c c c 

P 
00 

Via Io 
1 Calculation 

RID I HQ 

Table C.111-538 (continued) 

[mglkg-c 
4.OE-0 
3.OE-0 
5.OE-0 
3.OE-0 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-0 

Summary of Risk Charact&ation (c6cmicals) 
South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 

1011 = 6.5E-01 

arsenic 
beryllum 
uranium-total 
benz4a)pyrene 
tarbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

1 I (unitless) 
NA 
NA 
NA 

6.5E-04 
NA . 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 

NA 

NA 

ILCR Calculation 
I CDI I CSF 

Compcund 
antimmy 
arsenic 
beryllum . . 
uranium - total 
benz4a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260. 
dieldrin 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

Ni 

\ 
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Table C.111-539 
Summary of Intake and Risk Quantitation (radionuclides) Alternative'6 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Incidental Ingestion of Soil 

CSXEFXEDnXFIXIR . - Intake Equation - 

1% Ingestion rate of soil (RAGS. 1989) I 

EF Exposure frequency 
EDn Exposure Duration 
FI Fractional Intake 
cs Concentration of radionuclides in soil 

180 mg/day 
350 daysbear 
70 Year 
1 (unitless) 

(&37+ld NA pCi/mg nut+rod NA pCi/mg 
NP237+ld 1.55E-05 pCi& u234 3.06E-05 pCi/mg 
p'238 NA pCihng '235+ld NA pCimg 
R%26+8d NA pCdmg u238+2d 27OE-05 pCimg 
R%28+ld NA pCimg NA NA pCimg 
R"222+4d NA pCimg NA NA pCimg 
Sr90+ld 1.28E-05 pCi/mg NA NA pWmg 

NA pCdrng NA NA pCi/mg 
n228+7d NA pCdmg NA NA pCimg 
n230 1.19E-04 p C i g  NA NA pCihng 

TC99 

CDI CSF ILCR 
Radionuclides (pCi) (pCi)-' (unitless) 

Cs137+ld NA 280E-11 NA 
NP237+ld 6.84E+01 2.20E- 10 1 - 0 8  SOE 

NA 220E- 10 NA 
NA 7.80E- 10 NA R%26+8d 

1.OOE- 10 NA 
1.70E- 12 NA 

NA 1 3 E -  12 NA 

p u v 8  

R%28+ld NA 
h 2 2 2 + 4 d  NA 
"90+1d 5.64E+01 3.6OE-11 2.03E-09 

Th228+7d NA 5.5OE-11 N 9  
Tc99 

n230 5.24E+02 1.3oE- 11 6.8E-09 
n232+1od NA 1.70E- 10 NA 
u234 1.35E+02 1.6OE- 11 216E-09 
'235+1d NA 1.6OE-11 NA 
'238+2d 1.19E+02 2OOE-11 238E-09 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA 
NA NA NA NA 

NA NA NA NA 

NA NA . 

2.84E-08 - I ILCR Summation - 

C-111-849 



SA 
AF 
ABS 
CF 
EF 
@Do 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-540 
Summary of Intake Qumtitalioa (cbemicals) Alternative 6 

South Field Area with Federal Ownership: Ch-Properly RME Resident Farmer (Adult) 
Via Dermal Cwtae~ with Soil 

4 

CS X EF X ED XCF X ABS X AF X SA 
B W X A T  

Surface area of exposed akin (50th perccntil+ handa only) 
Soil to skin adherence factor (RAGS 1989) 
chemicals specific absorbtion factor (see table below) 
Convcraion factor 

Exposure duration for non-cardnogem 
Exposure duration lor carcinogens 
Body weight 
Average lime lor carcinogens (lifetime) 
Avcragc lime for non-carcinogens (@Do ~ 3 6 5 )  
Concentration of chemicals in soil 

Exposure frequency 

Cbeniul Conamtntiolu 

Compound ABS Conccntrati Units 

antimony 
arsenic 
beryllium 
uranium-total . 
bcnlo(a)pyrcm 
carbalole 
a r d o r -  1254 
ardor-1260 
dieldrin 

NA 
NA 
N A  
NA 
NA 
NA 
NA 

Hcfereoecs 

1.00E-02 N A  
I.WE -03 NA 
1.00E-02 NA 
I.00E-02 7.94E-01 
3.00E-01 NA 
3.00E-01 NA 
6.00E-02 NA 
6.OOE-02 NA 
3.00E-01 NA 

NA ' NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

5750 cm2ida 
1 mglcm r 

QV 

1E-06 kg/mg 
350 dayslycar 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Conccntrati Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

t 



? 
c c c.l 

00 
VI 
c 

Compound 
antimonv 

'.. .. .: 
.>' 

.I: . .' i 

ILCR Calculation 
CDI CSF ILCR 

[m&lLg-day) (m&g-day)-' (unitless) 
VA NA NA 

Table C.111-540 (continued) 
Summary of Risk Charadterization (chemicals) 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Vi .. 

I HQ Calculation 
I I CDI 

2.858-04 NA 

6E-07 1.50E-04 4.17E-03 
5.00E-03 NA 

aroclor-1254 

4.50E-05 NA 

arsenic 190E+00 
beryllium 430E+00 
uranium-total 6E-07 NA 
benzo(a)pyrene NA 
carbazole 2.228-02 
aroclor-1254 l.CQE+Ol 
aroclor - 1260 1.03E+01 
dieldrin 1.78E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. .  

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I 
I ILCR Summation = 'NA 



~ ~~ 

Table C.111-541 
Summary of Inlake QurntilaIion (chemic8ls) ALernaIive 6 

South Field Area with Federal Oamersbip: &-Properly RME Resident Farmer (Adult) 
Via Drinking Wafer Ingestion 

CS X EF X ED X IR 
BW X AT 

IR 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

logestion rate of groundwater (RAGS, 1989) 

Exposure duration lor non-carcinogem 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 36s) 
Concentration of chemicals in groundwater 

Exposure frequency 

Cheriul  Comccalntiou 

Com pound Concentration Units 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrem 
arbaznle 
ardor-l2S4 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

NA 
NA 
NA 

6.06E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 

2 Vday 

70 Year 
70 Year 
70 kg 

25550 days 
2SSSO days 

350 dayshear 

Concentration Units Compound 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.111-541 (continued) 
Summary of Risk Characterization (chemicals) 

h i d i n g  Water Ingestion 
r ILCR Calculation 
I CDI I ILCR 

Vi; 
HQ Calculation 

I CDI 
Compound 
antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor - 1254 
aroclor-1260 
dieldrin 

3.00E-04 NA 
5.00E-03 NA 

5.00E -05 NA 

I HQ Summation = 5.53E-03 

antimony 
arsenic 
bqUium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
armlor-1260 
dieldrin 

NA 
1.75E+00 
430E+00 

730E+00 
2.00E-02 
7.70E+00 
7.70E+00 
IbOE+Ol 
NA 
NA - 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-05 NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = NA 
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Table C.111-542 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Drinking Water 

CwX EFX EDn X FIX IR 

IR 
EF Exposure frequency 
EDn Exposure duration 
FI Fractional intake for radionuclides 
cw 

Ingestion rate of groundwater (RAGS, 1989) 

Concentration of radionuclides in groundwater 

2 Vday 

70 Year 
350 daysbear 

1 (Unitless) 
(see table below) I 

O137+ld 
NPP7+ld 
pu258 

Rnp2+4d 
SrgO+ld 
=%!I 

'Ihm 

R%+i3d 
R%+ld 

'Ihpa+ 7d 

NA p C i  
NA p C i  : 
NA p C i  
NA p C i  
NA p C i  
NA pCffl 
NA p C i  
NA pCd 
NA p C i  
NA p C i  

%32+ l(ld 

u, 
"23a+Y 
UPS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA p C i  
1.8E-01 p C i  
1.OE-02 p C i  
2.OE-01 pCF 

NA p C i  
NA p C i  

. NA p C i  
NA . p C i  
NA p C i  
NA p C i  

I 

adionoclidcs [pCi) (onitless) 

'137+ld 
%37+ld 

%26+8d 
%28+1d 

%+ id 

%?8+7d 

'ups 

y222+4d 

TC99 

Ihm 
bPZ+ 1od 
J, 

J238+2d 
JPS+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.OE+03 
4.9E+02 
9.9E+03 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1 . E -  12 
3.6E-11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1 . E -  10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.4E-07 
7.8E-09 
2.OE-07 

NA 
NA 
NA 

. NA 
NA 
NA 

I ILCR Summation - - 3.5E - 07 

C-111-854 



e 
Table C.111-543 

Summary of Intake Qumtitatioo (chemicals) Alternative 6 
South Field Area with Federal Ownership: On-Propeity RME Resideat Farmer (Adult) 

Via Dermal Contact while Bathing 

DA 
EF 
EDn 
E D C  

BW 
ATc 
ATn 
SA 

Dermal ahsorbcd done 

Exposure duration for non-carcinogcm 
Exposure duration for carcinogcnr 

Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Skin surface area available for mntact 

Exposure frequency 

Body Weight 

D A  X EFX ED X SA 
BW X A T  

DA Chits 

antimony. 
arsenic 
beryllium 
uranium -total 
bcnm(a)pyrenc 
carhaznlc 
a r d o r -  1254 
ardor -1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA mg/crn2-day - NA mg/cm2-day 
N A  mg/cm2-day 

1.52E-10 mg/cm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mgIcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mg/cm2-day 
NA rnglcm2-day 

QV mglcm2-day 
350 dayshear 
70 Year 
70 Year 
70 kg 

25550 days 
25550 dayr 
23000 cm2 

Compound D A  Units 

N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA rnglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mgIcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
N A  mg/cm2-day 
NA mglcm2-day 
N A  mg/cm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 



Table C.111-543 lcootioucdl 

beryllium 
uranium- total 
bemo(a)pyreue 
carbazole 
aroclor - 1254 
aroclor- 1260 
dieldrin 

Summary of Risk Characterization (chemicals) 
South Field Area with Federal Ownership: On-Property RME Resideot Farmer (Adult) 

rmal Cootact while Bathing 
I ILCR Calculation 
I CDI 

Via I 

arsenr 
5.00E-00 

-OB 1.50E-04 
NA 
NA 
NA 
NA 
4.50E-05 

NA . 
NA 
NA \ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.188-04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I I HQ Summation = 3.1813-@ NA I ILCR Summation = 



~ 

FEMP-OU02-6 FINAL 
March 1, 1995 

.. . . .  

Table CUI-544 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Inhalation of Gases and Particulates 

ntake Eauation 

IR 
EF 
EDn 
Ca 

CaX EF X EDn X IR - - 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

cs137+ld 
NP237+ld 

R%+8d 
R%+ld 

sr90+ld 

%28+7d 

p u m  

Rnm+qd 

Tc99 . 
nrn 

NA pCim3 

NA pCim3 
NA pCim3 
NA pCim3 
NA pciim' 

NA pCim3 
NA pCim3 

4.38-06 pCim3 

3.1E-06 ' pCim3 

6.6E-05 pCim3 

n23Z+ 1M 

U235+ld 
u234 

um+2d 
NA 
NA 

, NA 
NA 
NA 
NA 

20 m3/day 
350 dayslyear 
70 Year' 

(see table below) 

NA pCim3 
1.3E-05 pCiim3 

NA pci/m3 
1.1E-05 pCim3 

NA pci/m3 
NA pci/m3 
NA pCim3 
NA pciim' 
NA pCim3 
NA pCirn3 

ILCR . 
(unitless) 

CDI ' 

Radionuclides (pCi) (VCl  

137+ Id 
NP237+ld 

R%?6+8d 
R"L28+ld 

"90+ld 

?hZLs+7d 

%32+ 1M 

'235+ld 

PUP8 

Rnm+4d 

Tc99 

m230 

u234 

U238+2d 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.1E+00 

1.5E+00 

3.2E+01 

6.4E+00 

5.6E+00 

1.9E-11 
2.98-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.9E-08 
l.lE-07 
2.68-08 
2.5E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

6.1E-08 

9.4E- 11 

9.4E-07 

1.7E- 07 

1.3E-07- 

1.3E-06 - I ILCR Summation - 



Table C.111-545 
Summary of Intake Quantitaiimr (chemicals) Alternative 6 

South Field Area with Federal h e r s h i p :  On-Properly RME Resident Farmer (Adult) 
V u  Ingestion of M u t  Produds 

IR 
PI 
EF 
ED0 
EDc 
BW 
A l c  
ATn 
CS 

lngertion rate of meat 
Fraction ingested from contaminated source 

Ekposurc duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogenr flkfimC) 
Average time for non -carcinogens (Eon x 365) 
Concentration of cbcmicab in meat 

exposure frequency 

CS X EP X ED X FI X IR 
BW X A T  

Compound Concentration Uniu 

antimony 
arsenic 
kryilium 
uranium - total 
bcnzo(s)pyrcnc 
carbazole 
aroclor-lZS4 
ardor:l260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

Relcrcnces 

N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

1.6E-04 

0.101 kglday 
0.75 (Unidcrr) 
350 days&ar 

. 70 Year 
70 Year 
70 kg 

25550 days . 
25550 days 

Compound Concentration Units 

N A  
N A  
N A  
N A  
N A  . N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



Table C.111-545 (continued) 

-Compound 

Summary of Risk Charactckation (hemicals) 
South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 

Via Ingestion of Meat Products 

ILCR Calculation 
CDI CSF ILCR 

(mrJLg-day) [m&-day)-' (unilless 

I HQ Calculation 
. I .CDI  

hmpouod 
ntimony 
rsenic 
rryllium 
Iranium-total 
enzo(a)pyrene 
arbazole 
roclor-1254 
roclor- 1260 
lieldrin 

I HQ Summation = 5.4E-O! 

arsenic A 1EE+00 

beryllium uranium-total k E - 0 7  A NA 43E+00 
benzo(a)pyrene 73E+00 
carbazole 2.OE-02 
ardor-12.54 7.7E+00 
aroclor- 1260 7.7E+00 
dieldrin . 16E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 

. NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = N I  
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Table CIII-546 
Summaxy of Intake and Risk Quantitation (radionuclides) Alternative 6 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Meat Products 

itakc Fhuation 

IR 
Fl 
EF 
EDn 
Cf 

- - CfX EFX EDn X R X IR 

Ingestion rate of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in meat 

NA p C i g  

NA p C i g  
NA p C i g  
NA p C i g  

ERR p C i g  

NA p C i g  
. NA p C i  

&7E-04 p c i g  

4.8E-01 P C i g  

4.2E-04 p C i  

0.101 kg/day 
0.75 (Unitless) 
350 daystyear 
70 Year 

NA p C i g  
7.7E-03 pCi/kg 
1.OE-04 pC&g 
7.2E-03 pC&g 

NA pc'm 

%Z+IM . 
urn 
um+2d 

+ ld 

NA 
NA NA 
NA NA p C i g  
NA . NA p C i  
NA NA p C i g  
NA NA p C i  

csq ILCR 
(unitleas) 

CDI 
(pCi) (pCi)- . Ladionuclidcs 

%37+ld 
NP'Z37+ld 
p%38 

R%+4d 

Tc99 

Th230 
-%z+ lM 
u734 

Um+M 

R%6+8d 
R%?JJ+ld 

Sr90+ld 

m228+ 7d 

u23S + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.6E+00 

8.9E+O2 

7.8E-01 

1.4E+01 
1.9E-01 ' 

.1.3E+01 
NA 
NA 
NA 
NA 
NA 
NA 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
LOE- 10 
1.7E- 12 
3.6E-11 
1.3E-12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

3.6E- 10 

3.28-08 

1.OE-11 

23E- 10 
3.OE- 12 
2.7E- 10 

NA 
NA 
NA 

.NA 
NA 

NA . 

3.3E-08 = I ILCR Summation 

C-111-860 



IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
'ATn 
CS 

Table C.111-547 
Summary of Intake QuantiIaIioo (ehemicals) Alternative 6 

South Field Area with Federal Oamership: On-Property RME Resideat Farmer (Adult) 
Via Ingestion of Dairy Products 

CS X E F  X ED X FIX IR 
BW X A T  

lngesiion rate of dairy products 
Fraction ingested from contaminated source 

Exposure duration for non-carcinogcm 
Exposure duration for carcinogcnr 
Body wcigbl 
Average time for carcinogens @fcIimc) 
Average time for non-carcinogens (mn x 365) 
Concentration of chemicals in animal products 

Expure frcqucncy 

C k i u l  Comamtntiom 

Compound Concentration Units 

antimony 
arsenic 
kryllium 
uranium- total 
bcnur(a)pyrcnc 
carbaurlc 
a r d o r -  12% 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

0.4 Uday 
0.75 (Unitless) 
350 daysbar  

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Conientratioa Units 

NA NA m o r  
NA NA m o a  
NA NA m a s  
NA NA m&s 
NA NA m&e 

' NA NA m&a 
NA ' NA m a g  
NA NA m&s 
NA NA m&g 
NA NA m a g  
NA NA m&g 
NA NA m&a 
NA NA m&g 
NA NA m&a 
NA NA m&a 



Table C.111-547 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Dairy Products 

HQ Calculation 
CDI R I D  HQ 

.[m&-day) [mgllrR-day) [unitkssl 
4.OE-04 NA 

Compound 
antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrene , 

carbazole 
aroclor- 1254 
aroclor - 1260 
dieldrin 

3.OE - 04 
S.OE-M 

-06 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

I HQ Summation = 6.58-04 

I ILCR Calculation 
I CDI 1 CSF I ILCR 

irsenic 
wryllium 
Jranium-total 
bemo(a)pyrene 
:arbazole 
iroclor-1254 
iroclor- 1260 
Sieldrin 

E 

1EE+00 
43E+00 

73E+00 

7.7E+00 
7.7E+00 
16E+OI 

-06 NA 

2.OE-02- 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation = NA 
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Table CIII-548 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Dairy Products 

Intake Equation 

IR 
R 
EF 
EDn 
CP 

- - Cp X EF X EDn X FI X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 0.75 (Unitless) 
Exposure frequency 350 daysfyear 
Exposure duration 70 Year 
Concentration of radionuclides in animal products 

0.4 Vday 

NA 
7.9E-05 

NA 
NA 
NA 

ERR 
2.4E+00 

NA 
NA' 

3.5E-04 

m232+ 1od ' 
u, 
Una+ai 
'235+ld 

NA 
NA 
NA 
NA 

' . NA 
NA 

NA 
2.4E-02 
3.6E-04 
2.3E-02 

NA 
NA 
NA 
NA 
NA 
NA 

CDI CSP ILCR 
Radionuclides [pCi) (pci1-l (unitless) 

%7+ld 
NP237+ld 
h238 

Rnm+4d 

Tc99 

%?o 
%2+ 1od 
u234 

Um+2d 

R%+8d 
R%+ld 

%O+ Id 

%28+ 7d 

'235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

5.8E-01 

1.8E+04 

2.6E+00 

1.8E+M 
2.6E+00 
1.7E+M 

NA 

NA 
NA 
NA 
NA 

NA . 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E-11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.z-10 
1.6E-11 
1.6E- 11 
20E- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

[NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.3E- 10 

6.4E-07 

3.4E- 11 

2.8E-W 
4.2E- 11 
3.3E- 09 

NA 
NA . 
NA 
NA 
NA 
NA 

I 

6.48-07 - 1 ILCR Summation - 

C-111-863 



. 1. 

IR 
FI 
EF 
EDn 
EDe 
BW 
ATc 
ATn 
CS 

Table C.111-549 
Summary of Intake QuantitaIion (chemicals) Alternative 6 

S o u l  Field Area with Federal Ownership: On-Property RME Rcsidenl Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration for non-carcinogcm 
Exposure duration for carcinogens 
Body weigh1 
Average time for carcinogens (lifetime) 
Average lime for nom-carcinogens (mn I 365) 
Concentration of chemicals in vegetables 

CSX EFX ED X FI X IR 
BW X AT 

C o m p o u d  Concentration Llnits 

antimony 
arsenic 
beryllium 
uranium - total 
benm(a)pyreoc 
carbazole 
a r d o r -  1254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1 .OE - 02 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

N A .  

0.122 kdday 
1 (Unidcss) 

350 daysbar  
70 Year 
70 Year. ' 
70 kg 

25550 days 
25550 days 

Compound Concentration Uniu 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. .  . : . .  



Table C.111-549 fcontinued\ 
Summary of Risk Charactckzation (&emicals) 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Vegetables and Fruits 

HQ Calculation 
I CDI 

Compound 
antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 

I HQ Summation = 5.5E-a 

I ILCR Calculation 
I CDI I CSF I !LCR 

bmpound I (mp/lrR-day)( (mp/lm-day)-' I (unitless] 
,ntimonv . b4A NA NA 
tsenic 
aryllium 
iranium - total 
anzo(a)pyreue 
arbazole 
iroclor- 1254 
iroclor-1260 
lieldrin 

7E-05 

1BE+00 
43E+00 

NA 
73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
16E+Ol 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = NA 
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Table CIII-550 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 6 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via Ingestion of Vegetables and Fmits 

Cv X EF X EDn X FI X IR - ntakc Emation - 

IR 
Fl 
EF Exposure frequency 
EDn Exposure duration 
c v  

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

Concentration of radionuclides in vegetables 

NA 

NA 
NA 
NA 

ERR 
3.2E+01 

NA 
NA 

1.6E-01 

1.9E-01 

%32+ 1od 
un4 

Um+M 
u235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

. Oil22 kg/day 
1 (Unitless) 

350 daysbear 
70 Year 

NA 
1.2E+00 

1.2E+00 
4.9E-02 

NA 
NA 
NA 
NA 
NA 
NA 

CDI CSP ILCR 
(uCi) (pCi)-' (unitless) Radionuclides 

Cs137+ld 
NP237+ld 

R%6+8d 
%8 

R%+4d 

Tc99 

'Th, 
'Th232, lad 
Un4 

"m+2d 

R%?8+ld 

"90+1d 

7d 

'235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

4.8E+02 

9.6E+04 

5.5E+02 

3.5E+03 
1.5E+02 
3.7E+03 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E-10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E-11 
1.7E- 10 
1.6E-11 
L6E-I1 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.OE-07 

3.48-06 

7.28-09 

5.6E-08 
238-09 
7.38-08 

NA 
NA 
NA 
NA 
NA 
NA 

3.7E-06 - I ILCR Summation - 

C-In-866 
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Table C.111-551 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

South Field Area with Federal Ownership: On-Property RME Resident Farmer (Adult) 
Via External Radiation 

Dose E4uivalenev JZuuat = [DRXEFXEDn XETiX(l-SHJ) +[DRXEFXEDnXEToX(l-SH,)] 

EF 
ED 
ETi 
ET0 

SHO 
SHi 

DR 

Fraction of year spent exposured 
Exposure duration 
Fraction of day spent indoors 
Fraction of day spent outdoors 
Shield factor indoors 
Shield factor outdoors 
Radionuclide specific dose concentrations 

0.96 (unitless) 

0.76 (unitless) 
0.24 (unitless) 
0.5 (unitless) 
NA (unitless) 

70 Year 

(see table below) 

n232+10d NA PCdS 

'PS+ld NA P w 3  

NA NA PCdS 
NA NA P W  
NA NA P a 3  
NA NA P w 3  

NA NA P W  

urn. 3.06E-02 pCig 

Um+M 2.70E-02 PCdg 

NA NA ' pCdg 

CDI CSF ILCR 
Zadionuclides (year pCilR) (pc/pCi -year)-* (unitless) 

Cs137+ld 
NP237+ld 

R??26+8d 
R??28+ld 

srW+Id 

PU238 

R"ZrZ+4d 

Tc99 

nL, 

uz34 

U238+2d 

n22R+7d 

%32+ 1Od 

'23S+ld 

NA 
NA 
NA 
NA 

. NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

6.5E-01 

5.3E-01 

4.9E+00 

1.3E+00 

l.lE+00 

2.OE-06 
4.3E-07 
2.8E-11 
6.OE-06 
2.98-06 
5.9E-06 

6.OE- 13 
5.68-06 
5.4E- 11 
8JE-06 
3.OE- 11 
2.4E-07 
5.1E-08 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA ' 

NA 
NA 
NA 
NA 
NA 

2.8E-07 

* NA 

2.7E- 10 

3.8E- 11 

5.7E-08 

(ILCR Summation - - 3.4E-07 

C-111-867 



, - .  

I R i  
CP 
EP 
@Do 
EDc 
BW 
ATc 
AT0 
cs 

Table C.111-552 
Summary of Intake Quantitatioo (chemicals) Alternative 6 

South Field A r u  with Private Ownership: On-Property Farmer (child) 
Via Leidental Ingestion of Soil 

P CS X E F X  ED X C F  X IR 
BW X AT 

Ingestion ratc of soil (RAGS 1989) 
Conversion factor 

Exposure duration for non-carcinogem 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogcna (lifetime) 
Average time for non-carcinogens (mn 1365) 
Concentration of chemicals in soil 

exposure frequency 

Cbemiul Comscmtrationr 

Compound Concentration LJnis 

antimony 
arsenic 
beryllium 
uranium-total ' 

benzo(a)pyrcoc 
carbazole 
aroclor-1254 
aroclor-1260 
dicldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

7.9E-01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

200 muday 

350 dayshar 
1.OE-06 tung 

6 Year 
6 Year ' 

15 kg 
25550 days 
2190 days 

(see table below) 

Compound Concentration Unis  

NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Rcferenccs 



Table C.111-552 (continued) 

hmpound 
lntimmy 
rsenic 
ieryllum , 
iranium-total 
ienzo(a)pyrene 
arbazole 
lroclor - 1254 
Iroclor- 1260 
lieldrh 

Via In 
I HQ Calculation 
I CDI I RID I HQ . 

Summary of Risk Characterization (chemicals) 
South Field Area with Private Ownership: On-Property Farmer (Child) 

dental Ingestion of Soil 
I ILCR Calculation 
I CDI I CSF 

1 (m&g-day) I (mgkg-day) I (unitless) 
-9 4.OE-04 NA 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

NA 
NA 

3.4E-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I HQ Summation = 3.4E-02 

irsenic 1.8E+00 NA 
ieryllum 4.3E+00 NA 
iranium-total IE-01 NA NA 
tenzo(a)pyrene 7.3E+00 NA 
:arbazole 2.OE-02 NA 
iroclor-1254 7.1E+00 NA 
iroclor- 1260 7.1E+00 NA 
iieldrin 1.6E+01 NA 
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Table C.111-553 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: On- Property Farmer (Child) 

Via Incidental Ingestion of Soil 

l e e  Equation 

IRS 
EF 
EDn 
FI 
cs 

- - CS X EFXEDn XFI X IR 

Ingestion rate of soil (RAGS, 1989) 
Exposure frequency 
Exposure Duration 
Fractional Intake 
Concentration of radionuclides in soil 

CS137+ld 
NP237+ld 
%38 
Ra226+8d 
R?228+ld 
%+4d 

TC99 

-0 

Sr90+ld 

%+7d 

NA 
1.535-05 

NA 
NA 
NA 
NA 

1.28E-05 
NA 
NA 

1.19E - 04 

P C i g  
pCimg 
pCimg 
pCimg 
pCimg 
P C m 3  
pCi/mg 
P C i g  
P c i g  
pCimg 

%32+lod 
u234 

U238+2d. 
%35+1d 

NA 
NA 
NA 
NA 

. NA 
NA 

NA 
3.06E - 05 

NA 
27OE-05 

NA 
NA 
NA 
NA 
NA 
NA 

200 rng/day 
350 daysbar  

6 Year 
1 (unitless) 

pCi/mg 
pCimg 
P C i g  
pCimg 
pCimg 
pCi/mg 
pCimg 
pCimg 
pCi/mg 
pCimg 

CSF ILCR CDI 
(pCi) (pa)-’ (unitless) kadionuclides 

%37+ld 
‘P237+ld 
P U U S  

R”222+4d 

rc99 

n230 
%32+ 1od 
u234 

R%26+8d 
R%28+ld 

sr90+ld 

Ih228+7d 

‘235+ld 
U238+2d . 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

65lE+oO 

5.38E+00 

4.99E+O1 

1.29E+O1 

1.13E+O1 

28OE-11 
220E- 10 
220E- 10 
7.80E- 10 
1.00E- 10 
1.70E- 12 
3.6OE-11 
13OE- 12 
5.5oE- 11 
13OE- 11 
1.70E- 10 
1.6OE-11 
1.6OE-11 
200E-11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 1 

NA 
1.94E- 10 

NA 
NA 
6.49E- 10 

NA 
206E- 10 

NA 
227E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

1.43E - 3-09 

27lE-3-09 - - 1 ILCR Summation 

C-111-870 



Table C.111-554 
Summary of Intake Quanlitatim (cbemkals) Alternative 6 

South Field Area with Private Oamcrsbip: On-ProperIy Farmer (Child) 
Via Dermal Contact wilb Soil 

SA 
AF 
ABS 
CF 
EF 
ED0 
EDc 
BW 
ATc 
AT0 
CS 

CS X EP X ED XCP X ABS X A F X  SA 
BW X AT 

Surface area of exposed skin (SOth pcrcentilq hands only) 
Soil to skin adberewe factor (RAGS 1989) 
cbcmicals specific absorbtion factor (see table bclow) 
Conversion factor 

Exposure duration for non-carcinogem 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (~ifetimc) 
Average time for non-carcinogens (ED0 x36S) 
Concentration of chemicals in soil 

Exposurc frequency 

uw)o cm’lda 
1 mglcm 1 

O V  

1E-06 kglmg 
350 dayslyear 

6 Year 
6 Year 
IS kg 

25550 days 
2190 days 

Com pound ABS Conunlrati Llnits 

antimony 
arsenic 
beryllium 
uranium -total 
bcozo(a)pyrcnc 
carbazole 
a r d o r -  1254 
ardor-1260 
dicldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.00E-02 
1.00E-03 
1.00E-02 
1.00E-02 
3.00E-01 
3.00E-01 
6.00E-02 
6.00E-02 
3.00E-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

7.94E-01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

’ NA 

_- References 

Compound Concentrati Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.111-554 (continued) 

bmpound 
ntimonv 

Summary of Risk Charactehzation (chemicals) 

Iermal Contact with Soil 
I ILCR Calculation 
I CDI I CSF I ILCR 

HQ Calculation 
CDI RID HQ 

[mp/kg-day) [mp/kg-day) [unitless] 
VA 6.00E-OS NA 

rsenic 
eryllium 
ranium -total 
enzo(a)pyrene 
irbazole 
roclor - 1254 
roclor - 1260 
ieldrin 

E- 

285E-04 
S.OOE-03 

.06 1.50E-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

, NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.5OE-OS 

NA 
NA 

6.778 -03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

I LHQ S o m m a t i o o  = 6.778-0: 

:ompound 
ntimony 
nenic 
eryllium 
ranium-total 
enzo(a)pyrene 
arbazole 
roclor-1254 
roclor - 1260 

[m&,-day) l  fmp/LR-day)-' 
VA NA 
VA 190E+ 00 
NA 430E+00 
8.70E-08 NA 
NA NA 
NA 2.228-02 
NA 1.00E+01 
NA 1.00E+01 

lieldrin 

J funitless) 

NA 
NA 

.NA 
NA 
NA 

NA 
NA 
NA 

1.78E+Ol NA 
NA NA 
NA NA 
NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA . 

I 
NA I ILCR Summation = 



1R 
EF 
ED0 
EDc 

ATc 
ATn 
cs 

. BW 

Table C.111-555 
Summary of Intake Quaontitation (chemicals) Alternative 6 

South Field Area with Private Ownership: On-Properly Farmer (Child) 
Via Drinking Water Logeaim 

Ingestion rate of groundwater (RAGS 1989) 
Exposure frequency 
Exposure duration for nom-carcinogem 
Exposure duration for carcinogens 

Average time for carcinogens (lifelime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in groundwater 

Body Weight 

CS X EF X ED X IR 
BW X AT 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium - total 
bcnm(a)pyrcoc 
car b a d e  
a r d o r -  I254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

References ~- 

NA 
NA 
NA 

6.06E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 Vday 
350 daysbar 

6 Year . 
6 Year 

15 kg 
25550 days 
2190 days 

Com pound Concentration Units 

NA NA mdl 
NA NA mpn 
NA NA mpn 
NA NA m d l  
NA NA mpn 
NA NA mpn 
NA NA mpn 
NA NA m f l  
NA NA m%l 
NA NA mpn 
NA NA mpn 
NA . NA mpn 
NA NA mpn 
NA NA m d  
NA NA mpn 



Vi; 
I '  HQ Calculation 
I CDI 

bmpound 
ntimony 
rsenic 3.00E-04 NA 
eryllium 5.OOE-03 NA 
ranium - lotal 7E-05 3.00E-03 1.29E-02 
emo(a)pyrene 
a rbazole 
roclor - 1254 
roclor- 1260 
ieldrin 5.OOE-05 NA 

)riding Water Ingestion 
I ILCR Calculation 
I CDI I CSF I ILCR 

I I tiQ Summation = 1.29E-0: 

ompound 
itimony 
.senic 
:ryUium 
ranium - total 
:nzo(a)pyrene 
irbazole 
roclor-1254 
roclor- 1260 
ieldrin 

1.75E+00 
430E+00 

730E+00 
2.00E-02 
7.70E+00 
7.70E+00 
160E+01 

I (unitless) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. 'a 

, 

Q 

I 
I ILCR Summation = N A  
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Table C.111-556 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: h - h p e r t y  Farmer (Child) 

Via Ingestion of Drinking Water 

atake Equation Cw X EF X EDn X FI X IR 

IR 
EF Exposure frequency 
EDn Exposure duration 
FI Fractional intake for radionuclides 
Cw 

Ingestion rate of groundwater (RAGS, 1989) 

Concentration of radionuclides in groundwater 

NA p C i  
NA p C i  
NA p C i  
NA pCffl 
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA pCffl 
NA p C i  

%32+ 1od 
u234 

U238+2d 
‘23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

1 Itday 
350 daystyear 

6 Year 
1 (Unitless) 

(see table below) 

NA p C i  
1.8E-01 p C i  
1.OE-02 p C i  
2.OE-01 p C i  

NA p C i  
NA p C 9  
NA p C i  
NA pCffl 
NA p C i  
NA p C i  

CDI CSF ILCR 
adionuclides (pCi) (pcij-’ (unitless) 

NA 2.8E-11 NA 
NA 2.2E- 10 NA 

2.2E- 10 NA NA 
7.8E- 10 NA NA 

NA 1.OE- 10 NA 
1.7E- 12 NA NA 
3.6E-11 NA NA 
1.3E-12 NA NA 

NA 5.5E-11 NA 
1.3E- 11 NA NA 

NA 1.7E- 10 NA 
1.6E- 11 6.2E-09 
1.6E-11 3.4E- 10 
2.OE- 11 8.5E-09 

‘137+ld 
‘P237+ld 
’U238 

%22+4d 

rc!39 

R23Q 
m232+ 1od 
Jm 

J238+2d 

%26+8d 
{%+Id 

;‘m+ld 

lh228+7d 

3.9E+02 
2.1E+01 
4.2E+02 

J235+ld 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

1.5E-08 - I ILCR Summation - 

C-111-875 
001297 . . .  . .  . , . .. ..”” r .. ::. :. .. .... ’. ,A .*, ’ .. : 

I .  , 



Table C.111-557 \ 

Summary of Intake Quantitation (chemicals) Alternative 6 
South Field Area with Private Oamership: &-Properly Farmer (Child) 

Via Dermal ContacI while.Bathmg 

DA 
EF 
EDn 
EDc 
BW 
ATc 
AT0 
SA 

DA X E F X  ED X S A  
BW X AT 

Dermal absorbed dose 
Exposure frequency 
Exposure duration for non-carcinogem 
Exposure duration for carcinogcnr 
Body wcigbi 
Average time for carcinogcnr (lifetime) 
Average time for non-carcinogcn~ (EDn x 365) 
Skin rurfacc area available for contact 

Compound D A  Units 

antimony 
arsenic 
beryllium 
uranium - t o d  
benzo(a)pyrcnc 
carbazole 

' ardor-1251 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Rckrenccr 

NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
1.528- 10 mglcm2-day 

NA mg/cm2-day 
NA mg/cm2-day 
NA mglcm2-day . 
NA mgJcm2-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mglcm2-day 

c(v mg/cm2-day 
350 d a y s h a r  

6 Year 
6 Year 

15 kg 
25550 d a y  

2190 days 
8000 cm2 

Compound D A  Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

mg/cm2-day 
mg/cm2-day ' 

mglcm2-day 
mg/cm2-day 
mglcm2-day 
mglcm2-day 
mgJcm2-day 
mglcm2-day 
mglcm2 - day 
mg/cm2-day 
mglcm2-day 
mgJcm2-day 
mglcm2-day 
mglcm2-day 
rngJcm2-day 



. Table C.111-557 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Private Ownership: On-Property Farmer (Child) 

arsenic 
beryllium 
uranium-total 
benzo(a)pyreoe 
carbazole 
aroclor- 1254 

Via 1 
HQ Calculation 

CDI I RfD I HQ 
r - d a y )  1 (m&-; 6.00E - 05 kn i t less ’  

28SE-04 
5.00E-IB 

7.75E-OB 1.5OE-04 5.17E-04 
NA NA 
NA NA 
NA NA 
NA NA 
4.SOE-05 NA 

aroclor-1260 I dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
’ NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NP 

I 
1 HQ Summation = S.17E-0. 

rmal Contact while Bathing 
I ILCR Calculation 
I CDI I CSF I ILCR 

:ompound 
intimony 
irsenic 
myilium . 
iranium- total 
xnzo(a)pyrene 
:arbazole 
iroclor-1254 
iroclor- 1260 
lieldrin 

1.90E+00 
430E+00 
NA 
NA 
2.228-02 
1.03E+01 
l.ODE+Ol 
1.78E+01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 

1 ILCR Summation = NP 
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Table CIII-558 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Inhalation of Gases and Particulates 

itakc Equation 

IR 
EF 
EDn 
ca 

- - CaX EF X EDn X IR 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

Cs137+ld 
NpZ37+ld 

Rap6+8d 
Ra228+ld 

Sf 90+ ld 

%+ 7d 

pups 

Rnpl+4d 

=c, 

-%??a 

NA 
4.38-06 

NA 
NA 
NA 
NA 

3.1E-06 
NA 
NA 

6.6E-05 

pCim3 
pcim’ 
pcim’ 
pCim3 
pcim’ 
pcim’ 
pc im3  
pcim’ 
pcim’ 
pCim3 

%32+ 1Od 

uZ3J + Id 
urn 
upI1+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.3E-05 

NA 
1.1 E- 05 

NA 
NA 
NA 
NA 
NA 
NA 

12 m31day 
350 daysbear 

6 Year 
(see table below) 

pcim’ 
pci/m’ 
pCim3 
pcim’ 
pcim’ 
pCim3 
pcim’ 
pcim’ 
pcim’ 
pCim3 

CDI CSP ILCR 
[uCi)-‘ (unitless) Ladioauclides [uCi’) 

137+ Id 
NPZ37+ld 

R”r26+8d 
R%8+ld 

Sr90+ Id 

%,?e+ 7d 

pu238 

Rnpl+4d 

=c, 

%30 
%32+ lLn 
u234 

Um+zd 
uZ3S + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

l.lE-01 

7.8E-02 

1.7E+OO 

3.3E-01 

2.9E-01 

1.9E-11 
2.98-08 
3.98-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
83E- 12 
7.8E-08 
2.9E-08 
LIE-U7 
2.6E-08 
2JE-08 
2.48-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA . 
NA 
NA 
NA 
NA ’ 

NA 

3.1E-09 

4.8E- 12 

4.88-08 

85E-09 

6.9E-09 

6.78-08 - - 1 ILCR Summation 

C-111-878 



Intake @uurtion 

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-559 
Summary of Intake Quantitation (chemicals) Alternative 6 

South Field Area with Private Ownership: &-Property Farmer (Child) 
Via Ingestion of Meat Products 

- - CS XEF X ED X FI X IR 
BW X A T  

Ingestion rate of meat 
Fraction ingested from contaminated source 

Exposure duration for non-carcioogem 
Exposure duration for carcinogens 
Body wight  
Average time for carcinogens (lifetime) 
Average time for non-arcinogens (EDn x 365) 
Conccntration of chemicals io meat 

Exporurc frequency 

Compound Concentration CJnits 

antimony 
arsenic 
beryllium 
uranium - total 
bcnzo(a)pyrclu 
carbazole 
a r d o r -  1254 
ardor  - I260 

- dieldrin 
NA 

~ NA 
NA 
NA 
NA 
NA 
NA 

Rcfcrcnccs 

NA 

NA 
1.6E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N e  

0.039 kglday 
0.75 (Unidcss) 
350 dayshar 

6 Year 
6 Year 
IS kg 

2SSSO days 
2190 days 

Compound Concentration Units 

NA NA me/lrn;s 
NA NA ms/lre 
NA NA mdlts 
NA NA mglla 
NA NA m a g  
NA NA me/lra 
NA NA mglLg 
NA NA m a g  
NA NA mg/lra 
NA NA m o a  
NA NA mglLg 
NA NA m a g  
NA NA m o a  
NA NA m a g  
NA NA mdlta 



Summary of Risk Charactekzation (Aemicals) 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Ingestion of Meat Products 

c HQ Calculation 
I CDI 

antimony 
arsenic 
beryllium 
uranium-total 
bemo(a)pyrene 
carbazole 
armlor-1254 
aroclor- 1260 
dieldrin 

E-07 

3.OE-04 
5.OE-OO 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.813-05 

I I HQ Snmmalion = 9.8E-0: 

ILCR Calculation - 
I CDI I CSF I ILCR ~~ 

bmpound 
ntimony NA NA 

I (mp/kq-day)l (mp/kg-day)-' I (unitless) 

rsenic 
cryllium 
iranium-total 
emo(a)pyrene 
arbazole 
roclor-1254 
rmlor- i260 
lieldrin 

. .  

1EE+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
16E+01 

-a NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

[ILCR Snmmition = NP 
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Itate Equation 

Table C.111-560 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Ingestion of Meat Products 

- - CfX EF X EDn X FI X IR 

I 

IR 
FI 
EF 
EDn 
Cf 

Ingestion rzte of meat 
Fraction ingested from contaminated source 
Exposure frequency 
Bposure duration 
Concentration of radionuclides in meat 

NA p C i g  

' NA pCi/kg 
NA p C i g  
NA p C i g  

ERR p C i g  

NA p C i g  
NA p C i g  

8.7E-04 p C i g  

4.8E-01 pCi/kg 

4.2E-04 p C i g  

-l??32+ 1Od 
"234 

uzu1+2d 
U23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

0.039 kg/day 
0.75 (Unitless) 
350 daysbear 

6 Year 

NA p C i g  
7.7E-03 p C i g  
1.OE-04 p C h g  
7.28-03 p C i g  

NA . p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

CDI csq ILCR 
(unitless) Ladionuclidts (pCi) (pCi)- 

%37+ld 
NP237+1d 
PUVS 

Rnm+4d 

Tc99 

%30 

u, 
U238+2d 

Ra226+8d 
Ra228+ld 

srM+ld 

%28+ 7d 

'Th232+ 1Od 

'235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

5.3E-02 

3.OE+01 

2.6E-02 

4.7E-01 
6.1E-03 
4.4E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E-11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

1.2E-11 

l.lE-09 

3.4E- 13 

7.6E- 12 
9.8E- 14 
8.8E- 12 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation - - l.lE-09 

- 
C-111-88 1 



Table C.111-561 
Summary of Intake Quantitatioa (chemicals) Alternative 6 

South Field Area with Private Ownership: On-Property Farmer (Child) 
Via Ingestion of Dairy Products 

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
cs 

CS X E P X  ED X F1 X IR 
BW X AT 

Ingestion rate of dairy producis 
Fraction ingerted from contaminated source 

Exposure duration for non-carcinogem 
Exposure duration for carcinogenr 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non -urcinogenr (EDn x 365) , 
Concentration of chemicalr in animal producis 

Exposure frequency 

cl;l.ical Comecmlratiou 

Compound Concentration Units 

antimony 
arsenic 
luryllium 
uranium - mal  
bcnm(a)pyrenc 
urhalole 
ardor-1254 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

4.7E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.9 Vday 
0.75 (Clnillesr) 
350 daysbar  

6 Year 
6 Year 
IS kg 

25550 days 
2190 daya 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F 



Table C.111-561 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Private Ownership: On-Property Farmer (Child) 
Via Ingestion of Dairy Products 

I I HQ Summation = 6.8B-03 

3.OE-04 
5.OE-03 
3.OE - 03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

5.OE-05 

NA . 

NA 
NA 

NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.88-03 

I ILCR Calculation 
I I CDI 

I antimony NA 
arsenic 
beflium 

benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor - 1260 
dieldrin 

E-06 . uranium-total 

. 

1AE+00 
43E+00 

NA 
7JE+00 
2.OE-02 
7.7E+OD 
7.7E+ 00 
16E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation = NA 
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Table CIII-562 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Ingestion of D a i i  Products 

ltake Equation 

IR 
Fl 
EF 
EDn 
CP 

- - CpX E F X  EDnX Fl X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated soutce 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

cs137+ld 
Np237+ld 
pU238 

R%z+4d 

Tc99 

nL, 

Rap6+8d 
Ra228+ld 

Sr!XJ+ld 

%28+ 7d 

NA 
7.98-05 

NA 
NA 
NA 

ERR 
2.4E+00 

NA 
NA 

3.5E-04 

%32+ 1od 
u?34 

upe+zd 
U?3S+ld 

NA 
NA 
NA 
NA 

NA 
. NA 

NA 
2.48-02 
3.6E-04 
2.38-02 

NA 
NA 
NA 
NA 
NA 
NA 

0.9 Vday 
0.75 (Unitless) . 
350 daysiyear 

6 Year 

ILCR 
(unitless) CDI 

(vCi) (UCl adionuclides 

'137+ld 
%37+ld 

%26+8d 
% B + l d  
!%+4d 
'%O+ld 

%?B+ 7d 
rc99 

%30 
k!32+ 1od 
5234 

JpS+zd 
J?35+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

l.lE-01 

3.48+03 

5.OE-01 

3.4E+01 
5.1E-01 
3.2E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE-10 
1.E- 12 
3.6E- 11 
1.3E- 12 
5SE- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA . 
NA 
NA I 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

2.5E- 11 

1.2E-07 

6.5E- 12 

5.5E- 10 
8.2E- 12 
6.5E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

- - 1.2E-07 1 ILCR Summation 

C-111-884 



Table C.111-563 
Summary of Intake Quantitatim (chemicals) Alternative 6 

South Field Area with Private Ownership: On-Property Farmer (Cbild) 
Via Ingestion of Vegetables and F N ~ S  

- Intake Epoaliom - CS X EF X ED X FI X IR 
B W X A T  J 

IR 
FI 
EF  
EDn 
EDc 
BW 
ATc 
ATn 
cs 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
E x p u r c  frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in vegetables 

Chemiul  Coascnlnlions 

References 

Compound Concentration Chits 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrcoc 
carbazole 
a r d o r  - 1254 
a r d o r -  1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.OE-02 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.1 kg/day 
1 (Unitless) 

350 daysbar  
6 Year 
6 Year 
IS kg 

25550 days 
2190 days 

Compoud Concentration Clnits 

NA NA m%lrg 
NA NA mllllrg 
NA NA mg/Lg 
NA NA mglLi3 
NA NA mwkg 
NA NA m%Lg 
NA NA m o l l  

. NA NA m%Lg 
NA NA m a g  
N A '  NA mg/lrg 
NA NA me/Ls 
NA NA mg/lre 
NA NA m o i i  
NA NA m a g  
NA NA m?Jb 



Table C.111-563 (continued) 
Summary of Risk Characterization (chemicals) 

South Field Area with Private Ownership: On-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

~ 

ILCR Calculation 
I CDI I CSF I IIXR 

Compound 
antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

I HQ Calculation 
I I CDI I RID I HQ 

' Compound 
antimony A 4.OE-04 NA 
arsenic A 3.OE-04 NA 
beryllium 5.OE-LB NA 
uranium-total 3.OE-03 2.lE-02 
benzo(a)pyrene NA NA 
carbazole NA NA 
aroclor- 1254 NA NA 
aroclor-1260 NA NA 
dieldrin 5.OE-05 NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

I (mp/lp,-day) I (mp/kR-day) I funitkss) 

NA NA 

I 
I HQ Summation = 2.1E-0: 

- (mp/ lR-day~l (mp/ l~-day~- '  I (unitless 
NA NA NA 
VA lEE+00 NA 
NA 43E+00 NA 

JSE-06 NA NA 
VA 73E+00 NA 
NA 2.OE-02 NA 
VA 7.7E+00 NA 
VA 7.7E+00 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 ILCR Summation = NI 
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Table C.111-564 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via Ingestion of Vegetables and Fruits 

\ 

Intake auat ion  - - CvX EFX EDn X FI X IR 

IR 
FI 
EF Exposure frequency 
EDn Exposure duration 
c v  

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

Concentration of radionuclides in vegetables 

%37+ld 
NP237+ld 
pu, 

Rnm+4d 

Tc99 

'Ihm 

Ra226+8d 
Ra228+ld 

sr90+ Id 

'IhPII+7d 

NA 
1.6E-01 

NA 
NA 
NA 

ERR 
3.2E+01 

NA 
N A  

1.9E-01 

'Ih232+ 1od 
urn 
U238+2d 
' 2 3 5  +Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.2E+00 

1.2E+00 
NA 
NA 
NA 
NA 
NA 
NA 

4.98-02 

0.1 kglday 
1 (Unitless) 

350 dayslyear 
6 Year 

CDI CSP ILCR 
Ladionuclides (pCi) (pCi)-' (unitless) 

NA 2.8E- 11 NA 

2.2E- 10 NA NA 
NA 7.8E- 10 NA 
NA 1.OE-10 NA 
NA 1.7E- 12 NA 

1.3E- 12 NA NA 
NA SSE-11 NA 

NA 1.7E- 10 NA 

3.3E+01 2.2E- 10 7.4E-09 cs137+ Id 
NP237+ld 
PUPS 

R%E+4d 

TC, 

- k 3 0  

urn 
u238+2d 

Ra226+8d 
Ra228+ id 

Sr90+ld 

'Ih22&+ 7d 

%32+ 1od 

U235+ld 

3.6E- 11 2.4E-07 6.7E+03 

5.1E- 10 3.9E+01 1.3E-11 

1.6E-11 3.98-09 2JE+02 
l.OE+Ol 1.6E- 11 1.6E- 10 
2.6E+02 2.OE- 11 S.2E-09 

NA NA NA NA * 
NA NA NA . NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

2.6E-07 I ILCR Summation 

c 

C-111-887 
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Table CIII-565 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
South Field Area with Private Ownership: On-Property Farmer (Child) 

Via External Radiation 

[DR X EFX EDn X ETi X (l-SHJ] +[DR X EF X EDn X EToX (1-SH,,)] 

Fraction of year spent exposured 
Exposure duration 
Fraction of day spent indoors 
Fraction of day spent outdoors 
Shield factor indoors 
Shield factor outdoors 
Radionuclide specific dose concentratiom 

O137+ld 
NP237+ld 
pups 

Rnz?z+4d 

TC99 

n h p o  

R%2b+0d 
R%+ld 

Sr90+ i d  

nzza+ 7d 

0.96 (unitless) 
6 Year 

0.92 (unitless) 
0.08 (unitless) 
0.5 (unitless) 
NA (unitless) 

(see table below) 

-%32+ 1IM NA P c y  

%S+ld NA P W  
u, 3.06E-02 pCdg 

2.708-02 pCdg 
. NA NA P W  

NA NA PCdP 
NA . NA P W 3  
NA NA P W  
NA NA P W 3  
NA NA P W  

CSP ILCR 
(year pCilg) (n/pCi-vear)-' (unitless) 

CDI 
!adionuclides 

%37+1d 
%%7+ld 

R%?6+8d 
43.3 

R"222+4d 
S'90+ld 
=c, 

~ h p o  
%32+ 1od 
urn 
uz3.3+2i 

R%+ I d  

Th22R+7d 

u23S + Id  

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

4.8E-02 

4.OE-02 

3.E-01 

9.5E-02 

8.48-02 

2.OE-06 
4.38-07 
2.8E- 11 
6.OE-06 
2.9E-06 
5.9E-06 

6.OE- 13 
5.6E-06 
5.4E-11 
8.58-06 
3.OE- 11 
2.48-07 
5.1E-08 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

2.1E- 08 

NA 

2.OE- 11 

2.9E- 12 

4.3E-09 

1 ILCR Summation - -. 2.5E-08 

: 
c-111-888 
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Intake Equation 

IR 
EFa 
EFc 
EDa 
EDc 
ETa 
ETc 
CA 

Table C.111-566 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 6 

Disposal Cell with Federal Ownership: Expanded Trespasser 
Via Inhalation of Gases and Particulates 

= CAXEFaXEDaXIRXETa+ CAXEFc EDcXIRXETc 

Inhalation rate of gases 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration 
Exposure duration 
Exposure time (adult) 
Exposure time (child) 
Concentration of radionuclides in air 

O137+ld 
Np237+ Id ' 

R?Z26+8d 
R%Z3+Id 
Rn222+4d 
SrW+ld 

n'YZ8+7d 

PU238 

Tc99 

m230 

NA pci/m3 
NA pci/m3 
NA pci/m3 
NA pci/m3 
NA pci/m3 

5.6E~06 pCim3 
NA pCim3 
NA pCim3 

NA pCim3 
NA pCim3 

%32+ 1od 
urn 
U238+2d 
"23S+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

0.83 m3/hour 
40 daystyear 

110 daystyear 
32 Year 
12 Year 
1 hodday 
2 hourlday 

(see table below) 

NA pCim3 
NA pCim3 
NA pcim3 
NA pci/m3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 

CDI CSF ILCR 
Radionuclides (pCi) (pcil-' (unitless) 

Cs 137+ Id 
NP237+ Id 
PU238 

Rn222+4d 

Tc99 

-kul 
%32+ 1od 
"234 

u238+2d 

Ra226+8d 
R%+ Id 

"W+ Id 

m22?3+7d 

Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

1.8E-02 

NA . 

1.9E- 11 
2.98-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.88-08 
2.9E-08 
1.1 E- 07 
2.6E-08 
2.58-08 
2.48-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.4E-13 , 

I ILCR Summation = 1.4E- 13 

C-111-889 



Table C.111-567 
Summary of h i k e  Quantitatioa (chemicals) Alternative 6 

Disposal Cell with Federal Ownership: Off-Properly Farmer (Adult) 
Via Drinking Water Ingestion 

IR 
EF 
@Do 
EDc 
BW 
ATc 
ATn 
CS 

CS X EF X ED X IR 
BW X AT 

Ingestion rate of groundwater (RAGS. 1989) 

Exposure duration for non -carcinogem 
Exposure duration for carcinogens 
Body weigh1 
Average timc for carcinogens (lifetime) 
Average timc for non-carcinogens (ED0 x 365) 
Concentration of chemicals io groundwater 

Exposure frequency 

-- References 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium - total 
hcnzo(a)pyreoc 
carbazole 
ardor-1254 
a r d o r -  1260 
dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.09E-03 

2 Ilday 

- 70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

350 dsyshar 

Compound Concentration llniu 

NA 
NA 
NA 
NX 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



a 

Compound 
antimonv 

_.__.-______ __--__ 
Table C.111-567 (continued) 

ILCR Calculation 
CDI CSF ILCR 

(mdkg-day) (mgkg-day)-' (unitless) 
NA NA NA 

Compound 
antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

, 

Summary of Risk Cbaractekzation (chemicals) 
Disposal Cell with Federal Ownership: Off-Property Farmer (Adult) 

arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Vi _ _  
HQ Calculation 

I CDI I RID I HO I (mdkg-day) I (unitless; 
4.00E-04 NA 
3.00E-04 
5.OOE-03 
3.00E - 03 

NA 
NA 
NA . 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.00E-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

190E-02 

I I HQ Snmmation'= 190E-02 

1.75E+OO 
430E+00 

730E+00 

7.70E+00 
7.70E+00 
160E+ 01 

NA 

2.00E -02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA - I ILCR Sommrtion = 

a 
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lotaic  Quation 

IR 
EF 
EDn 
Fl 
cw 

Table CIII-568 
Summary o f  Intake and Risk Quaotitation (radionuclides) Alternative 6 

Disposal Cell with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion o f  Drinking Water 

- - CWX EFX EDn X FIX IR 

Ingestion rate of groundwater (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

(%37+ Id 
NP237+ Id 

R%+8d 
R%3+ Id 

'pups 

R"P2+4d 

Tc99 

- 4 3 0  

sr90+ Id 

%28+ 7d 

NA p C i  
NA p c i i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  

CDI 

%32+ 1M 
u?34 

UY?8+2d 
Id 

NA 
NA 
NA 
NA . 
NA 
NA . 

CSP 

NA 
63E-01 
3.3E-02 
7.OE-01 

NA 
NA 
NA 
NA 
NA 
NA 

p C i  
p C i  
p C i  
p C i  
p C i  
pcin 
p C i  
p C i  
p C i  
p C i  

2 vday 
350 daystyear 

1 (Unitless) 
70 Year 

(see table below) 

ILCR 
Zadioeuclidcs (pCi) (pci)" (unitless) 

%37+Id 
Np237+ Id 
pups 

RnZP+4d 

Tc99 

n93I.l 
m232+ lod 
urn 

Um+2d 

R%26+8d 
R%+ Id 

Sr90+ Id 

%28+ 7d 

"235 + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.1E+04 
1.6E+03 
3.4E+04 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
l.E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-07 
2.68-08 
6.88-07 

NA 
NA 
NA 
NA, 
NA 
NA 

1.2E-06 - I ILCR Summatioo - 

C-111-892 
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Table C.111-569 
Summary of Intake Quantilation (chemicals) Alternative 6 

Disposal Cell with Federal Ownership: Off- Property Farmer (Adult) 
Via Dermal C w t u l  while Batbmg 

DA 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
SA 

DA X EF X ED XSA 
BW X AT 

Dermal absorbed dose 

Exposurc duration for non-carcinogens 
Exposurc duration for carcinogens 
Body weiRht 
Avcragc time for carcioogcns (lifclime) 
Average time for oon-carcinogens (EDn x365) 
Skin surface area available for cantact 

Exposure frequcncy 

Compound DA Units 

csv mglcm2-day 
350 d a y s h a r  

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 
23000 cm’ 

antimony 
arsenic 
beryllium 
uranium-total - benzo(a)pyreoc 
car bazole 
arodor-1254 
arodor- 1260 
dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

.NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.21E- 

mglcm2-day 
mglcm‘-day 
mglcm‘-day 

IO mg/cm2-day 
mglcm2-day 
mglcm’-day, ’ 

mglcm2-day 
mglcm‘-day 
mglcml-day 
mglcm2-day 
mglcm’-day 
mg/cm2-day 
mglcm2-day 
mglcm2-day 
mglcm2-day 
mglcm2-day 

Hefcrenccs 

Compound DA Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

mglcm’-day 
mg/cm2-day 
mglcml-day 
mglcm’-day 
mglem‘-day 
mglcm’-day 
mglcm‘-day 
mglcml-day 
mglcml-day 
mglcm2-day 
mglcm2-day 
mglcml-day 
mglcm2-day 
mglcm2-day 
mglcrn2-day 



_- 
Table CIII-569 (continued) 

Via n 
Summary of Risk Characte&ation (cbemicals) 

Disposal Cell with Federal Ownership: Off-Property Farmer (Adult) 
mal Contact while Showering -- 

I ILCR Calculation -- I CDI 1 CSF 1 ILCR 

. _- - 

HQ Calculation 
1 CDI I RfD 1 HQ 

Compound 

arsenic 
beryllium 
uranium - total 
benzo(a)pyrene 
Zarbazole 
aroclor- 1254 
aralor- 1260 
dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I Imp/kg-dav) I (mglLg-day) 1 [unitless 
antimony 6.00E-OS NA 

I IIQ Summation = 1 .WE -0: 

U S E - 0 4  
5.OOE-03 
1 SOE- 04 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.50E-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 

l.O>E-03 4E-07 

Compound 
antimony NA NA 

I (m#kE-day)l [mdkr(-day)-' I (unitless 

srsenic . 
beryllium 
uranium - total 
benzo(a)pyrene 
:arbazole 
aralor- 1254 
aroclor- 1260 
dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' ' 

NA 
NA 
NA 
NA 
NA 
NA 

190E + 00 
430E+00 

NA 
NA 
2.228-02 
l.a3E+OI 
I.mE+Ol 
1.78E + 0 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. .  
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u234 NA 2.6E- 08 NA 
‘PS+ Id NA 2.58-08 NA 
~ p s + 2 d  NA 2.48-08 NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

.. . . ‘ 0  

Table CIII-570 
Summary of  Intake aad Risk Quantitation (radionuclides) Alternative 6 

Disposal Cell with Federal Ownership: Off-Property Fanner (Adult) 
Via Inhalation of Gases and Particulates 

- Intake Equation - CaX E F X  EDn X IR 

1R 
EF Exposure frequency 
EDn Exposure duration 
ca 

Inhalation rate of gases (RAGS. 1989) 

Concentration of radionuclides in air 

%37+ld NA pCim’ ‘Th232+ IM 

pups NA pCim3 ‘235 + Id 

R%+Id NA pCim3 NA 
Rnp2+4d 2.OE-06 pciim’ NA 
’%+Id NA pCim3 NA 
Tc99 NA pciim’ NA 
Tlhz28+7d NA pCim3 NA 
’Thm NA pCim3 NA 

NpZ37+ Id NA pcim’  u, 
R%+8d NA pci/m3 u236+2d 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20 m’lday 
350 daysbear 
70 Year  

(see table 

pciim’ 
pCim3 
pCim3 
pCim’ . 
pCim3 
p C i m 3  
pCim3 
pCim3 
p c i m ’  
p C i m 3  

:low) 

CDI CSF ILCR 
B 

6646-  

. 
C-111-895 



Table C.111-5718 
Summary of  Intake Quaotitaliw (chemicals) Alternative 6 

Disposal Cell with Federal Ownership: Off-Properly Farmer (Adult) 
Via Ingestion of  Meat Produds 

IR  
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

Ingestion rate of meat 
Fraction ingested lrom contaminated source 
Exposure frequency 
Exposure duration lor non -carcinogens 
Exposure duration lor carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in meat 

Rcfcrcncer 

CS X EFX EDX FI X IR 
BW X A T  

C k i i c a l  Commmtnliou 

Compound Concentration Llnits , 

antimony . 
arsenic 
beryllium 
uranium -total 
bcnzo(a)pyrcoc 
carbazole 
aroclor- 1254 
arodor- 1260 
dieldrin 

N A  
N A  
N A  ' 

N A  
N A  
NA 
N A  

N A  
N A  
N A  

2.1e-05 
N A  
N A  
N A  
N A  

. N A  
N A  
N A  
NA 
N A 
N A  
NA 
N A  

0.101 kdday 
0.75 (Clnidesr) 
350 days/year 
70 Year 
70 Year 
70 kg 

25550 days ' 

25550 days 

Concentration Units Compound 

NA \ N A  m a 8  
N A  N A  mg/Lll 
NA NA mdlrs 

N A  NA m o l 3  

N A  ' NA mdLs  
N A  NA mdL8 

N A  NA mg/Lg 
NA NA mdlrr 
N A  N A  mdlrs 
N A  NA mgllls 
NA NA mdlri  
N A  NA mdlrs 

NA N A  ' r n o g  

NA NA mdL8 

NA NA mdL8 



Summary of Risk Charactekation (ciemicals) 
Disposal Cell with Federal Ownership: Off-Property Farmer (Adult) 

Via Ingestion of Meat Products 

antimonv 

-- 
HQ Calculation 

CDI RfD HQ 
(mdkg-day) (mdkg-day) (unitless1 
VA 4.OE-04 NA 

I arsenic ' b 
Compound 

beryilium 
uranium - total 
benzo( a)pyrene 
carbazole 
aroclor-1254 
aroclor-1260 
dieldrin 

ILCR Calculation 
CDI CSF I LCR 

(mdkg-day) (mdkg-day)-' (unitless 

2E-08 

3.OE-04 
5.OE-a3 
3.0E-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE -05 

NA NA I k 
7.2E-06 I 1 uraXum - tota~ I ' 2.2E-08 

NA 
NA 

benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 

I dieldrin INA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 
I ILCR Summation = NA 

NA 
1AE+00 
43E+00 

73E+00 
2.OE -02 
7.7E+00 
7.7E+00 
16E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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-- 
. a  

Table CIII-57lb 
Summary of Intake and Risk Quantitatioa (radionuclides) Alternative 6 

Disposal Cell with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

ntatc Fiquatioo 

IR 
FI 
EF 
EDn 
Cf 

- - CfX EFX EDn X F1 X IR 

Ingestion rate of meat 
Fraction ingested from contaminated source 0.75 (Unitless) 
Exposure frequency 350 dayslyear 
Exposure duration 70 Year 
Concentration of radionuclides in meat 

0.101 kglday 

NA p C i g  
NA p C i g  
NA pC&g 
NA p C i g  
NA p C i g  

ERR p C i g  
N A ,  p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

- b Z +  1od 
"234 

upa+2d 
UZ3S+ld 

NA 

NA 
6.38-03 
3.38-04 
6.98-03 

NA 
NA NA 
NA NA 
NA ' NA 
NA NA 
NA NA 

ILCR 
(unitless) 

CDI 
ladioouclidcs (oCi) 

&137+1d 
NP237+ld 
pupa 

Rn,+qd 

Tc99 

~ h p o  
%2+10d 
uz34 

uz38+2d 

R%26+8d I 

Raz28+ld 

Sr90+ Id 

7d 

+ id 

NA 
NA 
N A  
NA 
NA 
NA 

. -  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E+01 
6.1E-01 
13E+01 

NA 
NA 
NA 
NA 
NA 
NA 

, 2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E- 11 
2.OE- 11 

NA 
NA 

. N A  
NA 
NA . 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.9E-10 
9.8E- 12 
2.6E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summatioo - - 4.6E- 10 

C-III-898. 



, 
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Table C.111-572 
Summary of Intake Quadlation (chemicals) Alternative 6 

Disposal Cell with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Dairy Products 

CS X E F X  ED X FI X IR 
BW X AT 

IR 
F1 
EF 
@Do 
EDc 
BW 
ATc 
ATn 
cs 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Expdsurc frequency 
Exposure duration for 00x1-carcinogem 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogcor (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in animal products 

Chemical Comccmtratiou 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyreoc 
carbazole 
aroclor- 1254 
arodor- 1260 
dieldrin . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.4 Uday 
0.75 (Unitless) 
350 dayshear 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Re fe re oces 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' K 
NA 
NA 



~- 
Table C.111-572 (continued) - 

Summary of Risk Cbaracterizatioo (cbemids) 
Disposal Cell witb Federal Owncrsbip: Off-Property Farmer (Adult) 

Via Ingestion of Dairy Products 

- 
:ompound 
lntimonv 

- I HQ Calculation 
I CDI I RfD I HQ 

-- 
ILCR Calculation __ 

CDI CSF ILCR 
(m&-day) (mpjkR-day)-' [ unitless) 

NA NA 
2ompound 
intimonv k A  4.OE-04 NA 

I (mp/kp,-day) I (mp/kg-day) 1 (unitless] 

irsenic 
xryllium 
iranium-total 
xtuo(a)pyrene 
:a r bazole 
iroclor- 1254 
iroclor-1260 
lieldrin 

3.0E-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA . 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

l.OE-04 

NA 

1 . G  

irsenic 
aryllium 
iranium-total 
anzo(a)pyrene 
arbazole 
iroclor-1254 
iroclor- !260 
lieldrin ' 

IE-07 

18E+00 
43E+00 

73E+00 
2.OE-02 
7.7€+00 
7.7E+00 
16E+Ol 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 

- 1 
NA I ILCR Summation = 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

U 
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m232+ 1od 
u234 

"238+2d 
'235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

Table C.111-573 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Disposal Cell with Federal Ownership: Off-Property Fanner (Adult) 
Via Ingestion of Dairy Products 

CpX EF X EDn X FI X IR Intake Equation 

IR 
FI 
EF 
EDn 
CP 

Ingestion rate of dairy produce 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

0.4 Uday 
0.75 (Unitless) 
350 dayslyear 
70 Year 

. NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 

' NA 

-%2+ lod 
urn 
uw)+2d 

Id 

NA 
NA 
NA 
NA 
NA 
NA 

N A  p C i g  
2.38-02 p C i g  
1.2E-03 p C i g  
2.SE-02 p C i g  

NA pCi/kg 
NA p C i g  

NA pCi/kg 
NA p c i g  
N A  p C i g  

. NA p C i g  

137+ Id 
NP237+ld 
b23.3 

R"PZ+4d 

Tc99 

R%+8d 
R%+ Id 

Sr90+ Id 

%28+7d 

ILCR 
( uoi tlers) 

CDI 
Radioouclidcs (pCi) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E+02 
8.7E+00 
1.8E+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE-11 

NA 

NA 
NA 
NA 
NA 

NA.  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E-09 
1.4E- 10 
3.E-09 

NA 
NA 
NA 
NA 
NA 
NA 

I 
1 ILCR Summatioo = 6.5E-09 

C-111-901 



. ’  - _- 

Table C.111-574 
Summary of.Risk Characterization (chemicals) . 

Disposal Cell with Federal Oamcrsbip: Off-Properly Farmer (Adult) 
Via llogestion of Vegtlablcs and Fruits 

’ 

in 
FI 
EF 
EDn 
EDc 
BW 
ATE 
ATn 
cs 

CS X EF X ED X F I X  IR 
BW X A T  

Ingestion rate of fruits or vegetables 
Fraction ioRcskd from contaminated source 

Exposure duration for oon-carcinogens 
Exposure duration for carcinogens 
Body weight 
Avcragc timc for carcinogens (lifetime) 
Average time for non-carcinogens (EDnx365) 
Concentration of chemicals io vegetables 

Exposure frequency 

Cbcrisal Comccmtntiou 

CompouDd Concentration Units 

antimony 
arsenic 
beryllium 
uranium - total 
benzo(a)pyreoc 
carbazole 
a r d o r -  1254 
ardor-1260 
dicldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.122 kg/day 
1 (Unidcrr) 

350 dayshar 
70 Year 
70 Year 
70 kg . 

25550 days 
25550 days 

Compound Concentration Units 

NA NA m a ,  
NA NA m a 8  
NA NA mylrg 
NA NA mylrl  
NA NA m a s  
NA NA m a l  
NA NA mylrg. 

NA NA m a g  
NA NA m a g  
NA NA m a l  
NA NA myLs 
NA NA m o l 3  

NA NA m o l  

NA NA . m a g  

NA NA 
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Table C.111-574 fcontinuedl 

3ompound 

Summary of Risk Characterization (chemicals) 
Disposal Cell with Federal Ownersbip: Off-Property Farmer (Adult) 

Via Ingestion of Vegetables and Fruits 
-__ 

ILCR Calculation 
CDI CSF . I LCR 

(mdkR-day) (mpjkR-day)-L- ( unitless) 

I HQ Calculation 
I CDI I RID I HQ 
I (mdkg-day) I (mdkg-day) I (unitless 

4.OE-04 NA 
Compound 
antimonv 
arsenic 
beryllium 
uranium-.total 
benzo(a)pyrene 
:arbazole 
iroclor-12% 
iroclor-1260 
lieldrin 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

3.OE-04 
5.OE-a) 
3.OE-03 

NA 
NA . 
NA 
NA 

NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA * 

NA 
NA 
NA 

5.7E-a) 

NA ~ 

I HQ Summation = 5.7E-03 

intimony 
irsenic 
eryllium 
iranium- total 
=nzo(a)pyrene 
arbazole 
 rocl lor- 1254 
iroclor-1260 
lieldrin 

NA 
IEE+OO 
43E+OO 

73E+00 
2.OE-02 
7.7E+OO 
7.7E+00 
16E+01 

NA 

NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Sommation = 

-- 
NA 
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Table CIII-575 
Summary of Intake aod Risk Quagtitatioo (radionuclides) Alternative 6 

Disposal Cell with Federal h e r s h i p :  Off-Property Farmer (Adult) 
Via Iogestioa o f  Vegetables and Fruits 

. 

itaie Equation 

1R 
Fl 
EF 
EDn 
cv 

- - CvX EFX EDn X Fl X IR 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration . 
Concentration of radionuclides in vegetables 

137+ Id 
NPP7+ld 
p u ,  

R%22+4d 

Tc, 

%w 

R%26+8d 
R%+ Id 

Sr90+ Id 

%+ 7d 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

m32+ Iod 
urn 
U238+2d 

Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.1E+00 
1.6E-01 
3.4E+00 

NA 
NA 
NA 
NA 
NA 
NA 

CS137+1d 
NP?37+ Id 
puvs 
R%b+lld 
R%+ Id 
RnP2+4d 

TC, 

mm 
%32+ 1od 
u?34 

u238+2d 

Sr90+ Id 

%23+7d 

' 2 3 5  + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.38+03 
4.88+02 
1.OE+04 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

0.122 k@&y 
1 (Unitless) 

350 daystyear 
70 Year 

ILCR 
(unitless) 

CDI 
Ladionuclides (pCi) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
1JE-07 
7.E-09 
2.OE-07 

NA 
NA 
NA 

- NA 
NA 
NA 

1 ILCR Summation - - 3.68-07 I 

c-III-904 



IR 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-576 
Summary of Intake Quantitalion (cbemkals) Allernalive 6 

Disposal CeU witb Federal Ownersbip: Off-Property Farmer ( a i l d )  
Via Drmkig Water Ingestion 

Ingestion rate of groundwater (RAGS. 1989) 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average lime for carcinogens (Lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in groundwater 

Exposure frequency 

CS X E F X  ED X IR 
BW X AT 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
benm(a)pyreoc 
car ba mle 
arodor- 1254 
arodor - 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

References 

1 Uday 
350 daysha8 

6 Year 
6 Year 

15 kg 
25550 days 
2190 days 

Compound Concentration Units 

NA NA mdl 
NA NA mdl 
NA NA m d l  ' 
NA NA m d l  
NA ' NA mdl  
NA NA m d l  
NA NA mgfl 
NA NA mpn 
NA NA mdl 
NA NA m d l  
NA NA . m y l  
NA NA mpn 
NA NA m d l  
NA NA mdl 
NA NA mdl 
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Table C.111-576 (continued) 

Summary of Risk Characterization (chemicals) 
Disposal Cell with Federal Ownership: Off -Property Farmer (Child) 

:ompound 
intimony 
inenic 
xryllium 
iranium-total 
xnzo(a)pyreoe 
:arbazole 
iroclor- 1254 
iroclor - 1260 
lieldrin 

V i .  
H Calculation 

I CDI IQ RCD 

3.OOE-04 
S.OOE-Ct3 
3.00E-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OOE-OS 

NA 
NI! 
4.4JE - 02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA. 

I I HQ Snmmrtion = 4.44E-O; 

Drinking Water Ingestion -- 
I lLCR Calculation 
I CDI I CSF I ILCR 

hornpound 
intimonv PIA NA 

1 (mp/lrR-day)l (mflR-dayJ-' I ( unitless 

irsenic 
xrytlium 
iranium-total 
xnzo(a)pyrene 
:arbazole 
iroclor- I251 
iroclor-1260 
fieldrin 

JE 

1.75E+00 
430E+00 

7 3 0 E i 0 0  
Z.OOE-02 
7.70E+00 
7.70Ei00 
160E+Ol 

-05 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 

I -- 1 ILCR Snmmation = N/ 
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O137+Id NA 2.8E-11 NA 
NP237+ Id NA 2.2E- 10 NA 

Table CIII-577 
Summary of  Intake and Risk Quantitation (radionuclides) Alternative 6 

Disposal Cell witb Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of  Drinking Water 

u, 1.3E+03 1.6E- 11 2.1 E- 08 
'PS+ Id ' 6.9E+01 1.6E- 11 l.lE-09 
U p s + %  1.5E+03 2.OE- 11 2.98-08 

NA NA NA NA 
NA NA ' NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

- Intake muation - CWX EFX EDn X FI X IR 

B 

'IR 
EF Exposure frequency 
EDn Exposure duration 
FI Fractional intake for radionuclides 
cw 

Ingestion rate of groundwater (RAGS. 1989) 

Concentration of radionuclides in groundwater 

137+ Id 
NP237+ ld 
p u ,  

R%z+4d 

TC, 

'Thm 

R%26+8d 
R%+ id 

Id 

nm+ 7d 

NA p C i  
NA p C i  
NA p C i  . 
NA p C T  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  
NA p C i  

%2+ 1od 
u234 

u238+2d 
'PS+ Id 

NA 

NA 
6.3E-01 
3.38-02 
7.OE-01 

NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

1 Vday 
350 dayslyear 

6 Year 
1 (Unitless) 

(see table below) 

p C i  
p C i  
p C i  
pCiA 
p C i  
P C i  . 
p C i  
p C i  
p C i  
p C i  

C-III-907 



Table C.111-578 
Summary of Intake Ouantitalion (chemicals) Allernalive 6 

Disposal Cell with Federal Ownership: Off-Property Farmer (Child) 
Via Dermal Contact while Bathmg 

D A  
EF 
EDn 
EDc 
BW 
ATc 
ATn 
SA 

Dermal absorbed dose 

f!xposure duration for non-carcinopm 
Exposure duration for carcinogens . 
Body weigbt 
Average time for carcinogens (lifetime) 
Average time for non-areino8cns (@Do x 36.5) 
Skin surface area available for conhct 

Exposure frcquency 

CLci iu l  Comscmtntiou 

DA X E F X  ED X SA 
B W X A T  ’ 

a v  mglcm‘-day 
350 dayshar 

6 Year 
6 Year 
IS kg 

25550 days 
2190 days 
8000 cm2 

Compoud D A  Unie- 

antimony 
arsenic 
beryllium 
uranium - tohl 
ben w(a) pyre oc 
carbazole 
a r d o r  - 1254 
ardor-1260 
dieldrin 

NA 

N A 
NA 
NA 
NA 
NA 
N A  

NA mglcm2-day 
NA mglcm’-day 
NA mg/cm2-day 

5.2lE-IO mg/cm’-day 
NA mg/cm’-day 
NA mdcm’-day 
NA mg/cm2-day 
NA mglcm2-day 
NA mglcm’-day 
NA mglcm‘-day 
NA m@cm’-day 
NA mglcm2-day 
NA mg/cm2-day 
NA mg/cm’-day 
NA m g d - d a y  
NA mg/cm2-day 

Compound. DA Units 

NA 
N A  

NA . 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 

’ NA 
NA 

’ NA 

. NA 

NA mglcm’-day 
NA mglcm’-day 
NA mglcm2-day 
NA mglcm2-day 
NA mglcm’-day 
NA mglcm’-day 
NA mg/cm‘-day 
NA mglcm‘-day 
NA mglcml-day 
NA mg/cm2-day 
NA mglcm‘-dsy 
NA mglcm’-day 
NA mg/cm2-day 
NA mglcm‘2day 
NA mglcm’-day 



Compound 
antimony 
arsenic A 1.90E+00 
beryllium 430E+00 
uranium-total 
benzo( a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 
dieldrin 

NA 
. 2.22E-02 

1.03E+01 

1.78E+01 
1.03E+OI 

ILCR Calculation 
CDI CSF I LCR 

(mp/kg-day) (m&-day)-' ( U N l k S S J  

N A  NA 

Via I 

6.OOE-05 NA 
28SE-04 NA 
5.00E-03 NA 

uranium - lotd. 7E-07 1.50E-04 1.78E-03 

carbazole ' 

aroclor - I254 
aroclor- 1260 

4.50E-05 NA 

I 1 
I I I HQ Sammalioo = 1.78E -0: 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
[ILCR Sommatioo = NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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atatc Fhuatioa 

IR 
EF 
EDn 
ca 

Table C.111-579 
Summary of Intake and Risk Quantitatioo (radioouclides) Alternative 6 

Disposal Cell with Federal Ownership: Off-Property Fanner (Child) 
Via Inhalation of Gases and Particulates 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency . 
!3posure duration ' 
Concentration of radionuclides in air 

O137+ld 
Np?37+ Id 
pups 

R%2+4.4 

Tc99 

%XI 

R%+8d 
R%+ld 

Sr90+ Id 

%+7d 

NA pCim3 
NA pCim3 
NA pCim' 
NA pCim3 
NA pCim3 

2.OE-06 pCim3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 

CaX EFX EDn X IR 

%2+ 1od 
u, 
u?38+2d 
uZ3S + Id 

NA 
NA 
NA 
NA 
NA 
NA 

' 12 m3/day 
350 daystyear 

6 Year 
(see table below) 

NA pcim' 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim' 

CDI I W R  
:adioauclides (pCi) (unitless) 

%7+ Id 
'P237+ Id 
2% 
R%+8d 

Rn,+, 

rc99 

Th?30 
%32+lOd . 
u234 

%3+zd 

R%+ Id 

3r90+ Id 

Thps+7d 

uPS+ld 

N A  
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

5.lE-02 

NA - 

1.9E-11 . 
2.98-08 
3.98-08 
7.OE-09 . 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.98-08 
l.lE-07 
2.6 E- 08 
25E-08 
2.48-08 

NA 
NA 
NA 
NA 
NA 
NA . 

N A  
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 

3.9E- 13 

I ILCR Summation - - 3.9E- 13 

c-111-9 10 

- ,  . .  
i ' . ,  . 

' I  ' r  i 
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Table C.111-580 
Summary of Intake Quantitation (chemicals) Allernalive 6 

Disposal Cell with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of M u 1  Produds 

IR 
FI 
EF 
ED0 
EDc 
BW 
ATc 
ATn 
CS 

CS X EFX ED X FIX 1R 
BW X A T  

Ingestion rate of meat 
Fraction ingested from contaminated source 

Exposure duration for non-carcinopm 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non -carcinogens (ED0 x 365) 
Concentration of chemicals in meat 

Exposure frequency 

C L e r i u l  C O D C C D ~ I ~ O U  

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
bcnm(a)pyrenc 
carbamle 
a r d o r  - 1254 
ardor-1260 
dieldrin 

N A  
NA 
NA 
N A  
N A  
NA 
N A  

N A  
N A  
N A  

2.1 E-OS 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  

0.039 kglday 
0.75 (Ilnillcss) ' 

. 350 dayshar  
. 6 Year 

6 Year 
IS kg 

25550 days 
2190 days 

Concentration Units Compound 

N A  N A  mdLs 
N A  N A  mdLs 
N A  N A  mdLs 
N A  N A  mdL8 
N A  N A  mdL.4 
N A  NA mWk8 
N A  N A  mdLs 
N A  . N A  mdLg 
N A  N A  mdL8 
N A  N A  mdLs 
N A  N A  mdL8 
N A  N A  mdL8 
N A  NA mdLs 
N A  N A  mdL.4 
N A  NA mdlrs 



I 

Compound ' __ 

______I.__- -- 
Table C.111-580 (continuqd) 

Summary of  Ri& Characterization (chemicals) 
Disposal Cell with Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Meat Products 

HQ Calculation 

(mdkg-day) (mdkR-dayl unitlesr I CDI 

arsenic 
beryllium 
uranium- total 
benzo(a)pyrene 
carbazole 
aroclor - 1254 
aroclor-1260 
dieldrin 

3.OE-04 
S.OE-OO 
3.OE - 03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l3E-OS 

I I I HQ Summation = 13E-OS 

ILCR Calculation 
I CDI I ILCR 

antimony NA 
arsenic 
beryllium 
uranium -8otal 
beozo(a )pyrene 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 

3E-09 

I&E+OO 
43E+00 

73E+00 
2.OE-02 
7.7€+00 
7.7E+OO 
16E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA I ILCR Snmmrtion = 
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%32+ 1M NA 1.7E- 10 NA 
4 3 4  3.9E-01 1.6E-11 6.28-12 
U?3S+ld 2.OE-02 1.6E- 11 3.2E- 13 
u238+2d 4.3E-01 2.OE- 11 8.5E- 12 

NA NA . NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

March 1, 1995 
. . . . .  . 6 6 416 

Table CAI-581 
Summary of  Intake and Risk Quaotitatioo (radioouclides) Alternative 6 

Disposal Cell with Federal Owoership: Off-Property Farmer (Child) 
Via Ingestion of  Meat Products 

CfX EFX EDn X Fl X IR - Intake Equation - 

IR Ingestion rate of meat 
Fl 
EF Exposure frequency 
EDn Exposure duration ' 

Cf 

Fraction ingested from contaminated source 

Concentration of radionuclides in meat 

%37+ Id 
Nk37+ Id 
% .  
R%+,d 

R"m+ld 

Tc99 

-%30 

R%+ld 

Sr90+ld 

m'YB+ 7d 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

. ~ m +  1M 
u234 

u278+2d 
' ?35  + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.38-03 
3.38-04 
6.98-03 

NA 
NA 
NA 
NA 
NA 
NA 

0.039 kglday 
0.75 (Unitless) 
350 daysbear 
6 Year 

I 

C-111-9 13 
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IR 
FI 
E F  
ED0 
EDc 
BW 
ATc 
ATn 
cs 

Table C.111-582 
Summary of Intake Quantitation (chemicals) Alternative 6 

Disposal Cell with Federal h e r s b i p :  Off-Property Farmer (Cbild) 
Via Ingesliw of Dairy Products 

- - CS X EF X ED X FI X u  
BW X AT 

Ingestion rate of dairy produfts 
Fraction ingested from eontaminatcd source 

Exposure duration for non-carcinoym 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens OifClhe) 
Average time for non-carcinogens (@Do x 365) 
Concentration of chemicals in animal products 

Exposure frequency . 

CLcmkaI C o m a m l n l i o u  

Compound Concentration Llnits 

antimony 
arsenic 
bcrylli” 
uranium-total ’ . 
bcnzo(a)pyrcnc 
carbazole 
aroclor- 1254 
a r d o r -  12W 
dieldrin 

NA 
NA 

N A 
NA 
NA 
NA 
NA 

0.9 I/day 
0.7.5 (UniUcss) 
350 d a y s h a r  ’ 

6 Year 
6 Year 

15 k g  
2.5550 days 
2190 days 

Compound Concentration Llniu 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
.NA 
NA 
NA 
NA 
NA 
NA 

.L’ 



~- __ 
Table C.111-582 (continued) 

Summary of Risk Characterization (chemicals) 
Disposal Cell with Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Dairy Products 

Com und 
antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor- 1254 
aroclor-1260 . dieldrin OE-05 NA 

irsenic lAE+00 
KFyllium 
iraniurn-total 
renzo(a)pyrene 
arbazole 
iroclor-1254 
iroclor-1260 
lieldrin 

A 
28E 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

43E+00 

73E+00 
2.OE-02 

-07 NA 

7.7E+00 
7.7E+00 
1bE+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I ILCR Summation = NA 
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i take Ehualion 

IR 
FI. 
EF 
EDn 
CP 

Table C.111-583 
Summary of  Lotake and Risk Quaotitatioo (radioouclides) Alternative 6 

Disposal Cell with Federal Ownership: Off-Property Farmer (Child) 
Via hgestioo of Dairy Products . 

CpX EF X EDn X FI X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal p[oducts 

cs137+ Id 
NP237+ld 
pups 

Rnm+4d 

Tc, 

- 4 3 a  

R%b+8d 
R%E+Id 

sf%+ Id 

%+ 7d 

NA p C i g  
NA p C i g  
NA p C i g  
NA pCi/kg 
NA p C i g  

ERR p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

%z+ 1od NA p C i g  
238-02 p C i g  
1.2E-03 p C i g  %5+ Id 

US+8+2d 2.58-02 p C i g  

urn 

NA NA p C i g  
NA. NA pC&g 
NA NA p C i g  
NA NA pC&g 
NA NA p C i g  
NA NA p C i g  

0.9 vday 
0.75 (Unitless) 
350 daysbear 

6 Year 

ILCR 
(unitless) 

CDI 
ladionuclidcs (pCi) 

NA 2.8E- 11 NA 
NA 2.2E- 10 NA 

2.2E- 10 NA NA 
NA 7.8E- 10 NA 
NA 1.OE- 10 NA 
NA 1.7E- 12 NA 

3.6E- 11 NA NA 
NA 13E- 12 NA 
NA 5.5E- 11 NA 

13E- 11 NA NA 
NA 1.7E- 10 NA 

1.6E- 11 5.2E- 10 3.2E+01 
1.7E+OO 1.6E- 11 2.7E-11 

7.1E- 10 2.OE- 11 3.5E+01 

%37+ Id 
NP?37+ Id 

R%b+8d 
R%E+ Id 

SrW+Id 

nZ?8+ 7d 

pups 

Rnm+4d 

Tc, 

- 4 3 0  
n,+ la 
urn 
u233+zd 
%S+ld 

NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

I ILCR Summation - - 1.3E-09 

(2-111-9 16 
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in 
FI 

. EF 
@Do 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-584 
Summary of Intake Qumtitation (chemicals) Alternative 6 

Disposal Cell with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegdables m d  Fruits 

Ingestion race of fruits or vegetables 
Fraction ingested from contaminated source 

Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average lilne for non-carcinogens (@Do x 365) 
Concentration of cbcmicals in vegetables 

Exporutc frequency 

CS X EFX E!D X FI X IR 
BW X AT 

CLcriul Coaccalntionr 

Compound Coocentration Units 

anlimony 
arsenic 
beryllium 
uranium- total 
bcozo(a)pyrcnc 
carbazole 
arodor- 1254 
ardor -1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.1 kglday 

350 dayslycar 
I (llnilless) 

6 Year 
6 Year 

IS kg 
25550 days 

2190 days 

Corn pound Concentration Uniu 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table C.111-584 (continued) 

2ompound 
iatimonv 

Summary of Risk Charactckation (chemicals) 
Disposal Cell with Federal Ownership: Off-Properly Farmer (Child) 

Via Ingestion of Vcgctables and Fruits 

, . ILCRCalculalion 

(mdkg -day) I mf!/kg - day)- ' CDI CSF ILCR 
(unitless 

NA 

1 HQ Calculation 
I CDI I R I D  I HQ 

:ompound 
intimony A 4.OE-04 NA 
irrenk A 3.OE-04 

I (mdkg-day) I (mglkg-day) I (unilless] 

ieryllium 
iranium-total 
)enzo(a)pyrene' 
arbazole 
iroclor-1254 

lieldrin 
i r ~ ~ l o r -  1260 

A 
6SE-OS 
A .  
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

5.OE-ID 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 
NA 
NA 
NA 
NA 

2.28-02 

I I IiQ Smmmation = - 2.2E-02 

irsenic 
xryllium 
iranium - total 
xnzo(a)pyrene 
:arbazole 
 rocl lor-1254 
iroclor- 1260 
lieldrin 

6E-06 

NA 
lBE+OO 
43E+OO 

NA 
73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
16E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- I 

NP I ILCR Summation = 

m i  
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Table C.111-585 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Disposal Cell with Federal Ownership: Off-Property Farmer (Child) 
Via Ingestion of Vegetables and Fruits 

Intake Emation 

IR 
FI 
EF 
EDn 
cv 

- - CvX EF X EDn X F1 X IR 

Ingestion rate of fruits or vegetables 
1 (Unitless) Fraction ingested from contaminated source 

Exposure frequency 350 dayslyear 
Exposure duration 6 Year 
Concentration of radionuclides in vegetables 

0.1 kg/day 

cs137+1d 
NP237+ld 
pu, 

Rn222+4d 

Tc99 

- 4 3 a  

Ra226+8d 
Rads+ Id 

Sr90+ld 

mh2u)+7d 

NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

ERR p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

%?32+ 1M 
u, 
u238+2d 

Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA p C i g  
3.1E+00 pCAg 

3.4E+00 pCi/kg 
NA p C i g  
NA p C i g  
NA p C i g .  
NA p C i g  
NA p C i g  
NA p C i g  

1.6E-01 p C i g  

CDI CSP ILCR 
(pCi1-l (unitless) Radionuclides (pCi) 

I 

1 O137+ Id 
Np'237+ld 
pu, 

R"222+4d 

Tc99 

Ra226+8d 
R%+ Id 

Sr90+ Id 

m228+ 7d 

m23Z+ 1M 
up4 
%38+2d 

Id 

NA 
NA 
NA 
NA 
NA 

I NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 

6.58+02 
3.4E+01 
7.1E+02 

NA 
N A  
NA 
NA. 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
13E- 11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.OE-08 
5.4E- 10 
1.4E-08 

NA 
NA 
NA 
NA 

NA 
NA . 

I 
ILCR Summation - - 2.58-08 

c-m-9 19 
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Table CHI-586 
Summary of h take  and Risk Quaotitatioo (radionuclides) Alternative 6 

Disposal Cell with Private Ownership: Expanded Trespasser 
Via Inhalatioo o t  Gases and Particulates 

i ta te  Quation 

IR 
EFa 
EFc 
EDa 
EDc 
ETa 
E T C  
CA . 

= c  X E F a X E D a X I R X E T a +  C 

Inhalation rate of gases 
Exposure frequency (adult) 
Exposure frequency (child) 
Exposure duration 
Exposure duration 
Exposure time (adult) 
Exposure time (child) 
Concentration of radionuclides in air 

NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 

2.98-06 pCim3 
NA pCim' 
NA , pCim3 
NA pCim3 
NA pCim3 

XEFc EDcXIRXETc 

n232+ lod . 
'234 

"2y1+2d 
'PS+ Id 

NA 

NA 
NA 
NA 
NA 

NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83 m3/hour 
40 daysbear 

110 daysbear 
32 Year 
12 Year 
1 houdday 
2 hour/day 

(see table below) 

pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pc im3 
pCim3 
pciim3 

ILCR 
(anitless) 

CDI 
Radionuclides (pCi) (PCI 

%7+ Id 
Np237+ Id ' R%26+8d 1 R%+ld 

srW+ Id 

p u ,  

I Rnz+ . ld  

I Tc, 

'PS+Id 
Um+2d 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.48-03 

1.9E-11 

3.98-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E - 08 
298-08 
1.lE-07 
2.68-08 
2JE-08 

2.98108 

2.48-08 . 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.3E- 14 

I 

7.3E-14 - 1 ILCR Summatioo - 



Table C.111-587 
Summary of Intake Quantitaliw (chemicals) Alternative 6 

Disposal cell with Federal Ownership: Off-ProperIy Farmer (Aduh) 
Via Drinking Water Ingeslion 

- CS X EFX ED X IR 
B W X A T  

Imtake Eanrliom 

IR 
EF 
@Do 
EDc 
0w 
ATc 
ATn 
CS 

Ingcstion rate of Eroundwdtcr (RAGS, 1989) 

@ q ~ ~ r u r e  duration for non-carcinogcm 
Enpure duration for carcinogens 
Body weight 
Avcragc time for carcinogcnr (lifetime) 
Avcragc time for non-carcinogcnr (EDn x 365) 
Conccntration of chemicals in groundwater 

E x p u r c  frcqucncy 

Cbemical Comce.nlraIions 

Compound Conccntration Units 

antimony 
arscnic 
bcryllium 
uranium - total 
bcnzo(a)pyrcoc 
carhatole 
ardor-1254 
arodor- 1260 
dieldrin 
N A  
N A  
N A  
N A  
NA 
N A  
NA 

. Rcfcrcoccr 
.'r 
. .  .' . 

_. -. 
-. .. . 

N A  
N A  
N A  

N A  
N A  
N A  

I NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

2.09E -03 

2 Vday 
3$0 daysl)car 
70 Ycar 
70 Ycar 
70 kg 

25550 days 
25550 days 

Compound Conccntration Units 

N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
N A  

N A  
N A  
N A  
N A  
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  



___ - - 
Table C. 11 I - 587 (continued) 

Summary of Risk Characterization (chemicals) 
Disposal cell with Federal Ownership: Off-Property Farmer (Adult) 

Compound 
antimony : 
arsenic 
beryllium 
uranium - iotal 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor-1260 
dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Vi .. 

I HQ Calculation __ 
I CDI I RID I HO 

3.00E-04 
5.00E-03 

-OS 3.00E-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

, NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.00E-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.90E - 02 

I. I .~ 
190E-0; I HQ Summation = 

Uriding Waier Ingestioi . 
ILCR Calculation 

I-- I CDI I CSF 1 . ILCR 
Compound 
aniimoav tVA NA NA 

I [mgkg-day)l (mgkg-day)-' I (unilless, 

arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
car bazde 
aroclor- 1254 
aroclor- 1260 
dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1E-OS 

1.7SE+00 
430E+00 

73OE+00 
2.00E-02 
7.70E+00 
7.70E+00 
160E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I LILCR Summation = NA 
I------ 
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Table C.111-588 
Summary of Latake and Risk Quantitation (radionuclides) Alternative 6 

Disposal cell with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Drinking Water 

Intake Equation 

IR 
EF 
EDn 
R 
cw 

Cw X EFX EDn X FIX IR - - 

Ingestion rate of groundwater (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

cs137+1d 
NP237+ Id 

Rap6+8d 
P U P S  

Rnm+4d 
R%+Id 

Sr90+ Id 
Tc, . 
'IhZ2B+ 7d 
'Ihm 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

p C i  
p C i  

p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  

pCiA 

%3z+ 1od 
u234 

%58+2d 
'21.5 + Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.3E-01 
3.38-02 
7.OE-01 

NA 
NA 
NA 
NA 
NA 
NA 

2 vday 
350 daystyear 

1 (Unitless) 
70 Year 

(see table below) 

p C i  
p C i  
P C i  . 
p C i  
p C i  
p C i  
p C i  
p C i  
p C i  
p c i  

ILCR 
(unitless) 

CDI 
tadionuclides (pCi) 

CS137+Id 
NPP7+Id 
PUB8 

R"mc4d 

Tc99 

~ r n  
n232+ 1Ln 
u234 

u'w)+2d 

R%6+Ed 
R%+ Id 

Sr!30+ Id 

Th22S+ 7d 

"P5+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.1E+04 
1.6E+03 
3.48+04 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1.E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

- 

1.2E- 06 - I ILCR Summation - 

I 

C-111-923 

- es4 -&  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J.OE- 07 
2.6E-OS 
6.88-07 

NA ' 
NA 
NA 
NA 
NA 
NA 
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Table C.111-589 
Summary of lotate Qumtitolioo (chemicals) Alternolive 6 

Disposal cell with Federal Ownership: OII-Property Farmer (Adutl) 
Vir Dermal Coolacl while Balbmg 

D A  
EF 
ED0 
EDc 
BW 
ATc 
ATn 
SA 

Dermal absorbed dose 
Exposure frequency . 
Exposure duration for no0 -carcinogens 
Exposure duration for carcinogens 
Body weigbt 
Avcrage time for carcinogens (lifetime) 
Average time for non-carcinogens (EDox365) 
Skin surface area available for contact 

D A  X EF X ED XSA 
BW X A T  

Compound . D A  Units 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrcoc 
carbazole 
aroclor- 1254 
aroclor- 1260 
dieldrin 
N A  
N A  
NA 
NA 
NA 

N A  
N A  ‘ 

Hrferences I 

N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

5.21E- 

mg/cm2-day 
mg/cm’-day 
mg/cm’+iay 

10 rng/cm’-day 
mg/cm‘-day 
mg/cm‘-day 
mg/cm’-day 
mg/cm’-day 
mg/cm2-day 
mg/cm’-day 
mg/cm’-day 
mg/cm’-day 
mg/cm’-day 
mg/cm*-day 
mg/cm‘-day 
mg/cm’-day 

PV mg/cm’-day . 
350 d a y s h a r  
’ 70 Year 

70 Year 
70 kg 

25550 days 
25550 days 
23000 cm’ 

Compdund D A  Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
NA 
N A  
NA 
N A  
N A  
N A  
NA 
NA 
NA 
N A  
NA 
NA 

mp)cm’-day 
mycm2-day 
mg/cm2-day 
mg/cm2- day 
mycm2- day 
mgIcm’-day 
mg/cm’-day 
mg/cm’-day 
mg/cm’-day 
mg/cm2-day 
mg/cm’- day 
mycm‘-day 
mg/cm’-day 
mg/cm2-day 
mg/cm’-day 4 



- 
__-____- - 

Table C.111-589 (continued) . 
Summary of Risk Characterization (chemicals) 

Disposal cell with Federal Ownership: Off-Properly Farmer (Adult) 

- 
Compound 
antimony 

Compound 
antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor-I254 
aroclor- 1260 
dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

r ILCR Calculation 
CDI CSF I LCR 

(mdkg-day) (mdkg-day)-' ( U W  

VA NA 

V i a  1 . ._ . 

I HQ Calculation 
I CDI 

2.85E-M NA 
5.OOE-OD NA 
1.50E-01 1.09E-03 

NA NA 
NA . NA 
NA NA . 
NA NA 
4.5OE-05 NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

I -_ 
I HQ Summalion = 1.09E-03 

arsenic 
beryllium 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor -125.1 
aroclor-1260 
dieldrin 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.90E+OO 
430E+OO 

lE-07  NA 
NA 
2.22E-02 
I.ODE+OI 
I .ODE + 01 
1.78E+01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I.._- 
NA _____ I ILCR Summitiou = 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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ntakc h u a t i o n  

IR 
EF 
EDn 
ca 

Table C.111- 590 
Summary of  Intake and Risk Quaotitatioo (radioouclides) Alternative 6 

Disposal cell  with Federal h e r s h i p :  Off-Property Farmer (Adult) 
Via Lnhalatioo of  Gases and Particulates 

- - CaX EF X EDn X IR 

Inhalation rate of gases (RAGS, 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

l.lE-06 

pCim3 
pCim3 
pCim3 
pCim3 
pCim3 
pci/m3 
pCim3 
pCim3 
pCim' 
pCim3 

-%a+ 1od 
u234 

um+zd 
+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20 rn'tc~ay 
350 daystyear 
70 Year 

(see table be N) 

pCim3 
pCim3 
pCim3 
pCim3 
p c i d  . 
pCim3 
pCim3 
pCim3 
pc im3  
pCim3 

CDI CSP ILCR 
tadioauclides (pCi) (pci)-' (unitless) 

137+ Id 
NP237+ Id 
P% 

RnZ22+4d 

TC, 

- 4 3 0  
%3L+ 1od 
u, 
Um+Y 

R%!6+8d 
R%28+ id 

Sr90+ld 

%+7d 

%S+ ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.1E-01 

1.98- 11 
2.98-08 
3.98-08 
7.08-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.88-08 
2.98-08 
1.18-07 
2.68-08 
2%-08 
2.48-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA. 
NA 

4.OE- 12 

I ILCR Summation - - 4.OE- 12 

C-111-926 

\ 

3 : i  8 ".. :. .. . , 
. .  

,I .. 



IR 
FI 
EF 
ED0 
EDc 
0w 
ATc 
ATn 
cs ' 

S X  EFX ED X Fl X IR 
' B W X A T  

Ingestion rate of meat 
Fraction ingcrted from contaminated source 

Exposure duration for non -carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifelime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chcmicalr in meat 

Exposure frcqucncy 

,. Rcfcrcocer .. 
.. .. 
"! '. ...- .:. . . .  
.. . 
.;.c; 
.. .:. 
t-. 

f Table C.111-591 , 

Summary of Intake Quantitation (chemicals) Alternative 6 

Via Ingestion of Meat Produds 
Disposal cell with Federal Ownership: Off-Property Farmer (Aduh) L 

Compound __ Concentration 

antimony 
arsenic 
beryllium 
uranium-loul 
bcnzo(a)pyrcoc 
car bazolc 
a r d o r -  1254 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
N A  
NA 
NA 

N A  
NA 
N A  

2.1E-OS 
N A  
NA 
NA 
NA 
N A  
NA 

NA 
NA 
NA 
NA 
NA 

NA. 

0.101 kdday 
0.75 (Unitless) 
350 dayshar 

70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound Concentration Units 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
NA 
NA 
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Table C.111-591 (continued) 

CDI R I D  
mp/kR-day) (mdkg-day) 

Summary of Risk Charactekzation (Aemicals) 
Disposal cell with Federal Ownership: Of€-Property Farmer (Adult) 

Via Ingestion of Meat Products 

HQ 
(unilless 

arsenic 
beryllium ' 
uranium-total 
benzo(a)pyrene 
carbazole 
aroclor-1254 
armlor-1260 
dieldrin 

2E-OB 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-OS 

NA 
NA ' 

NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.28-06 

I - LHQ Summation = -. 7.2E'-(X 

I ILCR'Calculation 
I I CDI 1 ILCR 

arsenic 
beryllium 
uranium-total 2E-ai 
benzo(a)pyrene 
carbazole 
aroclor-1254 
aroclor- 1260 
dieldrin 

ISE+00 
43E+00 

73E+00 

7.7E+00 
7.7E+OO 
1.6E+OI 

NA 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

N A  I ILCR Summalion = 



! 
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Table C.111-592 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Disposal cell with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Meat Products 

- Iotakc-Eauation - CfX EFX EDn X FI X IR 

IR Ingestion rate of meat 
FI 
EF Exposure frequency 
EDn Exposure duration 
Cf 

Fraction ingested from contaminated source 

Concentration of radionuclides in meat 

0.101 kg/day 
0.75 (Unitless) 
350 daystyear 
70 Year 

"137+Id 
NP237+ Id 

. R%?26+8d 
R%+Id 

Sr90+ Id 

ThZ?8+ 7d 

P~~ 

Rnm+4d 

Tc99 

-%w 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

%32+ lod 
"234 

u2u)+2d 
"235+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
6.3E- 03 
3.38-04 
6.98-03 

NA 
NA 
NA 
NA 
NA 
NA 

CDI CSP ILCR 
ladioouclides (pCi) (pci1-l (uoitlcss) 

137+ Id 
Np237+ Id 

R%+8d 
p%a 

Rnm+4d 

Tc99 

%a 

u234 

u238+2d 

R%+ld 

Sr90+ld , 

%28+7d 

Th23Z+ 1Od 

'235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E+01 
6.1E-01 
1.3E+01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E-10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
1.3E-J2 
5.5E- 11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E-11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 

1.9E- 10 
9.8E- 12 
2.6E- 10 

NA 
NA 
NA 
NA 
NA 
NA 

4.6E- 10 - I ILCR Summation - 



IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
AT0 
cs 

Table C.111-593 
Summary of Intake Quantitatiw (chemicals) Allemalive 6 

Disposal cell with Federal Ownership: Off-Properly Farmer (Aduh) 
Via Ingestion of Dairy Productr 

P CS X E F X  ED X FI X IR 
BW X AT 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 

exposure duration for non-carcinogem 
Exposure duration for carcinogens 
Body weight . 
Average time. for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x365) 
Concentration of chemicals in animal products 

Exposure frcqucoq 

Com pound Concentration Units 

antimony 
arsenic 
beryllium 
uranium -total 
bcnzo(a)pyrcoc 
carbazole 
sroclor- I254 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

7.5E-OS 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.4 Vday 
0.75 (CJniUcss) 
350 dayskar  
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Compound. Concentration Units 

NA NA mdlrs 
NA NA mdlrs 
NA NA mdL.3 
NA NA mas  
NA NA mdLs 
NA NA mdlrg 
NA NA mdLs 
NA NA mdLs 
NA NA mdLs  
NA . NA mdlrs 
NA NA mdlrs 
N A  NA mdLg 
NA NA mdlrs 

NA NA mdLs 
NA NA m 6 ‘ b  



? c 
w 
c 

:ompound 
intimonv 

__ - - -- 
Table C.111-593 (cootioued) 

Summary of Risk Charactcrizalioo (chemicals) 
Disposal cell with Federal Ownership: Off-Property Farmer (Adult) 

Via logestion of Dairy Products 

HQ Calculaiion 
CDI RfD HQ 

(mdkn-day) (mp/kL/Lg-day) (unitless; 
YA 4.OE-04 NA 

irsenic 
)eryllium 
Ira nium - lotal 
enzo(a)pyrene 
arbazole . 
Iroclor - 1254 
Iroclor-1260 
lieldrin 

3.OE-04 NA 
5.OE-(13 NA 
3.OE-03 I.OE-04 

NA NA 
NA NA 
NA NA 
NA NA 

5.OE-05 NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA . 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA * NA 
NA NA 
NA NA 
NA NA 

NA N A 
NA NA 

I 

1.OE-04 .~ I HQ Summation = 

-- 
ILCR Calculation 
I CSF I ILCR 

iolimony bJA 
irsenk 
beryllium 
Iranium- total 
3enzoja)pyrene 
:arbazole 
hroclor- 1254 
iroclor- 1260 
lieldrin 

NA 
1AE+00 
43E+00 

73E+00 
2.OE-02 

7.7E+M), 
IbE+OI 

NA 

7.7E+oO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
.NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table C.111-594 
Summary of Intake and Risk Quaatitatioo (radionuclides) Alternative 6 

Disposal cell with Federal Ownership: Off-Property Farmer (Adult) 
Via Ingestion of Dairy Products 

n t a t c  Equatioo 

IR 
Fl 
EF 
EDn 
CP 

= Cp X EF X EDn X F! X IR 

Ingestion rate of dairy products 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal products 

0.4 Vday 
0.75 (Unitless) 
350 daysbear 
70 Year 

CDI CSF I LCR 

U7+ Id 
Np237+ Id 
PU, 
R%+ad 

RnP2+4d 

Tcw 

%o 

R%Z3+Id 

Sr90+ Id 

%+ 7d 

NA p C i g  
NA pC&g 
NA p C i g  
NA pC&g 
NA p C i g  

ERR p C i g  
NA p E i g  
NA p C i g  

. NA p C i g  
NA p C i g  

ladioouclides (pCi) (vci)-' (uoitlcss) 

% 3 7 +  Id 
NP237+1d 
p u ,  ' 

R n z + J d  

Tc99 

- 4 3 0  
%32+ 1od 
u234 

R%2b+8d 
R%+ id 

srW+ Id 

nZB+ 7d 

%5+ Id 
yps+zd 

NA 
NA NA NA NA 
NA NA NA NA 

' NA NA NA . NA 
NA 
NA 

NA NA NA 
NA NA NA 

1 ILCR Summation - - 6SE-09 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
LOE- 10 
1.E-12 
3.6E- 11 
13E- 12 
53E- 11 
13E- 11 
1.E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E-09 
1.4E- 10 
3.7E-09 

NA 

%32+ 1od 
urn 
"738+2d 

+ Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA p C i g  
2.38-02 pC&g 
1.2E-03 p C i g  
2.58-02 p C i g  

NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  
NA p C i g  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.7E+02 
8.7E+oo 
1.8E+02 

NA 



IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

Table C.111-595 
Summany of Risk Cbaraeteriutioo (chemicals) 

Disposal cell witb Federal Ownership: Off-Properly Farmer (Aduh) 
Via Ingestion of Vcgdab1e.s and Fruits 

CS X E F X  ED X FI X IR 
BW X A T  

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration for non-carcinogens 
Exposure duration for carcinogens 
Body weight 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (EDn x 365) 
Concentration of chemicals in vegetables 

C k m L a l  Comcrmtratiou 

Compound Concentration Units 

antimony 
arsenic 
beryllium 
uranium-total 
benzo(a)pyreoc 
carbazole 
ardor-1254 
ardor-1260 
dieldrin 

N A  
N A  
N A  
N A  
N A  
NA 
N A  

-- Hefcrenccs 

N A  
N A  
N A  

I.OE-02 
N A  
NA 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.122 kdday 
1 (Unitless) 

350 dayslycar 
70 Year 
70 Year 
70 kg 

25550 days 
25550 days 

Concentration C h i t s  Compound 

NA N A  m 0 . 4  
NA N A  mg/Ls 
N A  N A  mdLs 
N A  N A  mdLs 
N A  N A  mdL8 
N A  N A  mn/Lg 
N A  N A  mdllg 
N A  N A  m 6 k  
NA NA mdlre 
NA N A  mg/Lg 
NA a N A  mg/Lg 
NA N A  m&e 
N A  NA m o l  

N A  m%lrg 
NA WJh 

N A  
N A  
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Table C.111-595 (continued) 

Summary of Risk Characterization (chemicals) 
Disposal cell with Federal Ownership: Off-Property Farmer (Adult) 

Via Ingestion of  Vegetables and Fruits 

HQ Calculation ___ 
I CDI I R I D  I HQ 

:ompound 
intimonv bJA 4.OE-04 

I (mgikg-day) I (mp/kR-day) I (unitless) 

irsenic 
myilium 
iranium- told 
)enzo(a)pyrene 
:arbazole 
iroclor - I254 
iroclor - 1260 
lieldrin 

7E-05 

3.OE-04 
5.OE-03 
3.OE -03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 

NA . 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.7E -03 

I I HQ Smmmation = S.7E-IX 

I ILCR Calculation 
I I L C R  

-- 
CDI I CSF 

:ompound (mp/kg-day)-’ I (unilless, 
,ntimony NA NA 
lrsenic 
m-yilium 
iranium-total . 
muo(a)pyrene 
arbazole 
1 r d 0 r -  1254 
iroclor-1260 
lieldrin 

7E-05 

1EE+00 
43E+OO 

NA 
73E+00 

7.7E+ 00 
7.7E+OO 
1bE+OI 

2.OE-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Nk I ILCR Summation = -_ 

n 
52 
?+ r 
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Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
Disposal cell with Federal Ownership: Off-Property Fanner (Adult) 

Via Ingestion of Vegetables and Fruits 

. 
CvX EFX EDn X FI X IR - Intake Equation - 

D 

IR 
Fl 
EF 
EDn 
c v  , 

lngestion rate o€ fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration ol radionuclides in vegetables 

cs137+ Id 
NP237+ Id 

Ra226+8d 
b 3 3  

R"222+4d 

Tc99 

~ 2 3 0  

Ra228+ld 

Sr!30+ Id 

nhpg+7d 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

%32+ 1od 
u234 

uw3+2d 
b S +  Id 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
3.1E+00 

3.4E+00 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E-01 

0.122 kgday 
1 (Unitless) 

350 daysbear 
70 Year 

CDI CSP ILCR 
Zadionuclidcs (pCi) (pci)-' (unitless) 

(%37+ Id 
NPP7+1d 
%38 

Rn222+4d 

Tc99 

'Thm 
-2, rod 
u234 

U m + M  

R%26+8d 
Ra228+ id 

Sr90+ Id 

nhpg+ 7d 

'23S+ld 

. NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.38+03 
4.8E+02 
1.OE+04 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE-10 
1.7E- 12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E- 11 
1 . E -  10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 

1JE-07 
7.78-09 
2.OE-07 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summation =I 3.6E-07 

C-III-935 



Table C.111-597 
Summary of Intake Qumlitaioa (chemiealr) Altcrn.Livc 6 

Disposal cell witb Federal Ownership: Off-Property Farmer (Child) 
Via Drinking Water logurlioo 

IR 
EF 
EDn 
EDc 
BW 
ATc 
ATn 
CS 

CS X E F X  ED X IR 
BW X AT 

IOgCSIbn ntc of groundwlcr (RAGS 1989) 

f!xposurc duration for non-ardnogem 
Exposure duration for carcinogcns 
Body Weight 
Average t h e  lor carcinogens (lifetime) 
Average time for oo~-carchogcnr (Eon x 365) 
Concentration of chemicals io grounduntcr 

exposwe ~ ~ ~ U C O C Y  

Compound Concentration llniu 

antimony 
arscnk 
beryllium 
uranium - (obl 
benm(s)pyrcDc 
carbazole 
ardor-1254 
a r d o r -  1260 
dicldrin 

NA 
N A  
NA 
NA 
NA 
NA 
NA ' 

N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

2.09~-03 

I Uday 
350 daysbar 

6 Year 
6 Year 

Is kg 
25550 days 
2190 days 

Compouod---- Concentration Unib 

N A  
N A  
NA 
NA 
N A  
N A  
NA 
NA 
N A  
NA 
NA 
N A  
NA 
NA 
NA 

References 
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Table C.111-597 (continued) 

Vi, - . - - ___ 
HQ Calculation 

Compound 
antimony 4.00E-04 NA 
arsenic 
beryllium 
uranium -total 
be nzo( a )me ne 
carbazole . 
aroclor - I254 

3E-04 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

3.00E-04 
5.00E-03 
3.00E-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

%WE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.44E-02 

Ne 

Summary of Risk Cbaractchatioo (&micala) 
Dismsal cell witb Federal Owocrsbip: Off -Property Farmer (Child) 

__- __ Drinking Water Ingestion 
ILCR Calculation 

CDI T - ~ s F  I ILCR 

irsenic 
myilium 
iranium-total 
wnzo(a)pyrene 
arbazole 
Iroclor- I2S4 
lroclor - 1260 
lieldrio 

4E-OS 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

1.7SE+ 00 
430E+00 

730E+M) 
2.00E-02 
7.70E+00 
7.70E+00 
I60E+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I 
HQ Smmmation = 4.44E-02 

- I ILCR Summatiom = Ni 
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%32+ 1od NA 1.E-10 NA 

urn 13E+03 1.6E- 11 21E-08 
'US+ld 6.9E+01 1.6E-11 l.lE-09 
"238iZd lJE+03 2.OE- 11 L9E-08 

NA NA NA NA 
NA NA NA NA 

I NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

... .. 
5 

Table CIII-598 
Summary of Intake and Risk Quatitation' (radionuclides) Alternative 6 

Disposal cell with Federal Ownership: Off-Property Farmer (Child) 
Via Lagestioo of Drinking Water 

- - Cw X EFX EDn X Fl X IR 

I IR Ingestion rate of groundwater (RAGS, 1989) 
i EF Exposure frequency 

Exposure duration 
Fractional intake for radionuclides 
Concentration of radionuclides in groundwater 

1 Fn 
i cw 
I 

1 Vday 
3% dayslyear 

6 Year 
1 (Unitless) 

(see mble below) 

C-HI-938 
I 

. -- 

, 4  

4 



DA 
EF 
EDn 
EDc 
BW 
A l e  
ATn 
SA 

P 

Table C.111-599 
Summary of Intake Quanlilllioo (chemicals) Allernalive 6 

Disposal cell with Federal Ownership: Off-ProperIy Farmcr (Child) 
Via Dermal Coolac1 while Balhiog 

-__ DA X EF X ED X SA 
BW X AT 

C k i i u l  Comecmlntbn 

Dermal absorbed dose 

Exposure duration for non-ardnogens 
Exposure duration for carcinogens 
Body weight 
AVCIB~C time for carcinogens (lifetime) 
A V C ~ ~ C  time for non-carcinogens (EDn x 365) 
Skin surface area ayailable for cnntact 

Exposure bcquency 

Compound D A  llnits 

antimony 
arsenic. 
beryllium 
uranium- total 
benzo(s)pyrcoc 
carbazole 
ardor-1251 
ardor-1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

-- References 

NA m@m’-day 
NA mg/cm’-day 
NA mg/crn’-day 

,S.ZlE-IO mp,/cm’-day 
NA mdcm’-day 
NA mg/cm‘-day * 

NA m@rt2-day 
NA mdcm’-day 
NA mC/cm2-day 
NA mdcm’-day 
NA mdcm’-day 
NA mg/cm’-day 
NA mg/cm’-day 
NA mC/cm’-day 
NA mdcm2-day 
NA mg/cm2-day 

a v  mdcm’-day 
350 dayslpar 

6 Year 
6 Year 

IS kg 
ZSSSO days 
2190 days 
8000 cm’ 

Compound 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

DA Units 

NA mg/cm’-day 
NA mucm’-dry 
NA mglcm2-day 
NA mC/em’-day 
NA mdcm’-day 
NA m(/cm’-day 
NA mg/cm2-day 
NA mgJcm’-day 
NA mC/cm’-day 
NA ml/cm’-day 
NA mg/cm2-day 
NA mucm’-day 
NA mg/cm‘-day 
NA m@m’-day 
NA mUcm‘-day 

____ 



r 
___ .._ __ 

Table C.111-599 (continued) 
Summaq of Risk Characterization (cbemicalr) 

Disposal cell with Federal Ownerrhip: Off-Property Farmer (Child) 

Compound 
antimony 
rrscnic 
beryllium 
uranium - toid 
bcnzo(a)pyrene 
carbazole 
aroclor-12U 
rroclor-1260 
dieldrio 

Via I 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.788-03 

2858-04 
S.OOE -a3 

.07 1.50E-04 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.SOE-OS 

I I IIQ Summation = 1.788-03 

 mal Con& while Bathing- -_ 
ILCR Calculation 

CDI -7- ILCR 
)ompound ._ 
iniimony 
1ncnic 
xryllium 
rranium -total 
xnzo(a)pyrene 
:arbazole 
iroclor- I2S4 
iroclor-1260 
lieldrin 

19OE+OO NA 
430E+OO NA 

2.22E-02 NA 
. 1.03E+OI NA 

I.a3E+01 NA 
1.78E+OI NA 

NA 

-. 
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IR 
EF 
EDn 
Ca 

Table CIII-600 
Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 

Disposal cell with Federal Ownership: Off-Property Farmer (Child) 
Via Inhalation of Gases and Particulates 

CaX EF X EDn X IR 

Inhalation rate of gases (RAGS. 1989) 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in air 

%37+ Id 
NP237+ld 

R%2b+8d 
Ra2=8+ Id 
RnZ,2+4d 
sr90+ Id 

Th?ZE+ 7d 

PU23.3 

'Tcw 

NA 
. NA 

NA 
NA 
NA 

l.lE-06 
NA 
NA 
NA 
NA 

pcim' 
pCim3 
pCim3 
pCim3 
pCim3 
pci/m3 
pci/m3 
pCim3 
pCim3 
pCim3 

l%2+ 1M 

%l5+ Id 
urn 
upe+ai 

NA 
NA 
NA 
NA 
NA 
NA 

12 m3iday 
350 dayshear 

6 Year 
(see table below) 

NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pCim3 
NA pci/m3 
NA pci/m3 
NA pCim3 
NA. pCim3 
NA pCim3 

I 
CDI CSF , ILCR 

.adionuclidcr (pCi) (pci)" (mitlesr) 

%37+ Id 
'P237+ld 
%a 

b 2 + 4 d  

%?9 

%w 

urn 

u233+ai 

%$+ad 
% 2 8 + I d  

jr90+ Id 

%8+ 7d 

%32+ 1M 

U235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.6E-02 

1.9E-11 
2.98-08 
3.9E-08 
7.OE-09 
6.9E- 10 
7.7E- 12 
6.2E- 11 
8.3E- 12 
7.8E-08 
2.98-08 
1.1 E- 07 
2.68-08 
25E-08 
2.4E-08 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.OE- 13 

ILCR Summation =I 2.OE- 13 

C-In-94 1 
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Table C.111-601 

Summary of loPakc Quantilaliaa (cbemkalr) Allernalive 6 
Disposal cell wilb Federal Ownership: Off-Properly Farmer (Cbild) 

Via I n g d i a a  of M u 1  Produds 

IR 
FI 
EF 
@Do 
EDc 
BW 
ATc 
ATn 
cs 

CS X EF X ED X IF1 X IR 
BW X AT 

In&csUon ratc of meat 
Fraction inicrtcd from conlamhated source 
Erposurc frequency 
Exposure duration for oon-arcinomcm 
Exporurc duration for urchogcns 
Body wciibt' 
Avcra&c timc for urchoBens (lifc(imc) 
AvcraBc timc for non-urcino&cns (EDn ~ 3 6 5 )  
Concentration of cbcmiuls in meal 

Compouid Concentration 

antimony 

bcryUium 
uranium - colal 
bcnm(a)pyrc= 
urbpdolc 
a r d o r -  1254 
a r d o r  - 1260 
dicldrin 

N A  
N A  
N A  
N A  
N A  
N A  
N A  

8 r s C O k  

N A  
N A  
N A  

2.1E-OS 
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

0.039 kdday 
0.75 (Ilniderr) 
350 days/)car 

6 Ycar 
6 Year 

I 5  kR 

2190 days 
25550 days * 

Concentration Units Cornpollid 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

Rcfcrcnces 
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Table C.lll-601 (continued) 
Summary of Risk Characterization (chemicals) 

Dirporal cell with Federal Ownership: Off- Property Farmer (Child) 
Via lngertion of Meat Products 

__ 
CSF , 

(mg/kg-day)-' 
CDI 

ampound 
intimony N A  4.OE-04 NA 

I LCR 
(UNIICSS 

irsenk 
xqilium 
irrnium - total 
xmo(s)pyrene 
:arbazole 
iroclor-1254 
lroclor-1260 
lieldrin 

A 
A 
3.9E-08 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

3.OE-04 
5.OE-03 
3.OE-03 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-OS 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

13E-05 

I I HQ Smmmaliom = 13E-05 

inenk 
xqilium 
iranium-total 
xnzo(a)pyrene 
:arbazole 
iroclor - 1254 
iroclor-1260 
lieldrin 

NA 
IEE+00 
43E+00 

73E+00 
2.OE-02 
7.7E+00 
7.7E+00 
1bE+01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TlLCR Sommaliom = NA 
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I 
Table CIII-602 

Summary of Intake and Risk Quantitation (radionuclides) Alternative 6 
Disposal cell  witb Federal Ownership: Off-Property Farmer (Child) 

Via Ingestion of Meat Roducts 

i .  
i 
I 
I 

- ntakc Eauation - Cf X EFX EDn X FI X 1R 

IR Ingestion rate of meat 
Fl 
EF Exposure frequency 
EDn Exposure duration 
Cf 

Fraction ingested from contaminated source 

Concentration of radionuclides in meat 

CS137+1d 
Np237+ Id 

. Razts+i3d 
R%?28+ld 
Rn2?2+4d 
sr90+ Id 

n228+ 7d 

P~~ 

'Tc99 

%a 

NA 
NA 
NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

n,+ 1od 
u234 

u238+td 
'235+ld 

NA 
NA 
NA 
NA 
NA 
NA 

0.039 kglday 
0.7s (Unitless) 
3SO daysi'year 

6 Year 

NA p C i g  
63E-03 p C i g  
3.38-04 p C i g  
6.98-03 p C i g  

NA p C i g -  
NA p C i g  
NA p C i g  
NA p C i g  
NA pCAg 
NA pCAg. 

ILCR 
(uaitlcu\ 

CDI 
Ldionuclider (pCi) (DCI 

CS137+1d 
NP?37+Id 
PUm 

R%2+4d 

TC99 

~ 2 3 0  
n23z+ 1od 
u234 

UtY)+Y 

RaZt8+ld 

"90, Id 

n2Z3+ 7d 

'235 + Id 

NA 
NA 
NA 
NA 
NA 
N A  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.9E-01 
2.OE-02 
43E-01 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.E-12 
3.6E- 11 
13E- 12 
S3E- 11 
13E-11 
1.7E- 10 
1.6E- 11 
1.6E-11 
ZOE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
MA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.2E- 12 
3.2E- 13 
85E- 12 

NA 
NA 
NA 
NA 
NA 
NA 

LILCR Summation - - 15E-11 

I 

c-111-944 



IR 
FI 
EF 
@Do 
EDc 
BW 
ATc 
ATn 
cs 

Table C.III-603 
Summary of lotate Qumlitalioo (chemicals) Allcrnalivc 6 

Disposal cell with Federal Ownership: Off-Properly Farmer (Cltild) 
Via lngurtioa of 'Dairy Products 

1opI i00  nh of dairy produels 
Fraction ingested from contaminated source 
Exposure bcqucncy 
Exposure duration for non-carcinopm 
Exposure duration for carcinogens 
Body wcitbt 
Averale time lor u r c h o y n s  (lifelime) 
Avenge time for non-urcinopns (@Do I 36s) 
Concentration of chemicals in animal products 

Rcferences 

CS X EF X ED X F I X R  
BW X A T  

Compound Concentration Units 

antimony N A  m 6 h l  

beryllium N A  m r n s  
uranium-total 7.SE-OS mrmg 
knro(a)pY== N A  mlJlrs 
carbade N A  mrn.5 
a r d o r -  17-54 N A  m r m l  
a r d o r -  1260 N A  mCs 
dieldrin N A  m?Jk 

N A  N A  m a s  
N A  N A  m O R  
N A  N A  m& 
N A  N A  mJLR 
N A  N A  mdlru 
N A  N A  mr/lrs 
N A  N A  mc& 

arsenic N A  ' m& 

0.9 Uday 
0.75 (LlniBers) 
350 dayshar  

6 Year 
6 Year 

Is k& 
25550 days 
2190 days 

N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  
N A  

Concentration CJnits _ _ _ - ~ -  



~ 

TabFC.lIl- 603 (con t inued) 
Summany of R i d  Characterization (cbcmiealr) 

Dirporal cell witb Federal Ownerrhip: Off -Property Farmer (Child) 
Via lngertion of Dairy Products 

I Z;QCrrclalion, HQ 
I CDI 

-day) I Im@i-day) I IuNt&] 
4.OE-04 NA 
3.OE-04 NA 
S.OE-03 NA 

ISeNC 

ranium -lot4 2E-06 3.OE-03 l.IE-03 
cryllium 

cnzo(a)pyrenc 
arbazde 
roclor- 1254 
roclor-1260 
lieldrin 

I I HQ Somimatiom = - 1.1E-0 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE - 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
MA 
MA 
NA 
NA 
NA 
NA 
NA 
NA 

.OS NA 

- 
ILCR Calculation 
I CSF I ILCR 

-_--- 1 CDI 

:lyllium 

:nzo(a)pyrenc 
irbazole 
roclor- 1254 
roclor - I260 
ieldrin 

ranium -total E-07 
4 3 E + 0 0  

NA 
7 3 E + 0 0  
2.OE-02 
7.7E+00 
7 . 7 E t 0 0  
IhE+OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA . 

I I ILCR Smmmatioo = N 

i k  . .  
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Table CUI-606 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 6 
Disposal cell with Federal Ownership: Off-Property Fanner (Child) 

Via Ingestion of Vegetables and Fruits 

otake Equation - - CVX EFX EDn X FI X IR 

IR 
F1 
EF Exposure frequency . 
EDn Exposure duration 
0 Concentration'of radionuclides in vegetables 

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 

CS137+Id NA p C i g  
NPn7* :.i NA p C i g  
Pu--; NA p C i g  

NA p C i g  
R%+ld NA . pCi/kg 
R%?2+4d .ERR p C i g  
Srgoi id NA p C i g  
Tc99 NA p C i g  
% 2 8 + 7 d  NA p C i g  
'Ih, NA ' p C i g  

~ ;--- 
' Ra?+8d 

0.1 kglday 
1 (Unitless) 

350 dayslyear 
6 Year 

m232+ Ibd , NA p C i g  
u234 3.1E+00 p C i g  

UUs+Y 3.4E+00 p C i g  
NA NA p C i g  
NA NA p C i g  
NA NA p C i g  

NA NA p C i g  
NA NA p C i g  

" 3 S +  Id 1.6E-01 p C i g  

NA NP P C i g  

ILCR ' 

(onitless) 
CDI 

Ladioouclides (vCi) 

O137+Id 
NP237+ld 

R%6+8d 
Ra?28+ld 

SrW+ld 

n22S+ 7d 

R%?2+4d 

Tc99 

%a 
%32+ 101 
"234 

"pa+Y, 
U23S+ld 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6JE+02 
3.4E+01 
7.1E+02 

NA 
NA 
NA 
NA 
NA 
NA 

2.8E- 11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E-12 
3.6E- 11 
1.3E- 12 
5.5E- 11 
1.3E-11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2.OE- 11 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.OE-08 
5.4E- 10 
1.4E-08 

NA 
NA 
NA 
NA 
NA 
NA . 

[ILCR Sommation = 2.5E-08 

' 001272 
, -  C-111-950 

-.--. I 
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\ 
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Tablc C.111-605 (continued) 
Summary of Risk Characterization (cbcmicalr) 

Disposal ccll with Fcdcral Owncrsbip: Off- Property Farmcr (Child) 
Via Ingestion of Vcgctablcr and Fruits I 

r - 
HQ Cakulalion 

1 .  CDI I RCD I HQ 
:ompound I (mflg-dry) I (mfla-day) I (unitless_) 
intimony 4.OE-04 
irscnic 
wqilium 
rranium- total 
serno(r)pyreoc 
:arbazole 
iroclor- 1254 
iroclor- 1260 
lieldrin 

3.OE-04 
S.OE-03 

SE-OS 3.OE-03 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE -OS 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.2E-02 

I CDI 
ILCR.Flculrtion 
I 

lrscnic 
uq4lium 
lranium -total 
awe( a )pyrenc 
arbazde 
iroclor-12S4 
iroclor- 1260 
lieldrin 

IEE+00 
4 3 E + 0 0  

NA 
7 3 E + 0 0  
2.OE-02 
7.7E+00 
7.7E+00 
IbE+OI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

___- I I ILCR Summation = NA 

4 



IR 
FI 
EF 
EDn 
EDc 
BW 
ATc 
AT0 
CS 

Table C.111-605 
Summaly of Risk Characterization (chemicals) Alternative 6 

Disposal cell with Federal Ownership: Off-Properly Farmer (Child) 
Via Ingestion of Vegetables and F N ~ I S  

CS X EFX ED X F I X  IR 
B W X A T  

Ingestion rate of fruits or vegetables 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duntion for non-carciaogem 
Exposure duration for carcinogens 
Body wcigbt 
Average time for carcinogens (lifetime) 
Average time for non-carcinogens (ED0 x 365) 
Concentration of chemicals in vegetables 

Compound Conecotration Units 

antimony 

. beryllium 
uranium-total 

. kozo(a)pyrcoc 
carbazole 
ardor-1254 
aroclor- 1260 
dieldrin 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

' arsenic 
NA 
NA 
NA 

LO@-02 
NA 
N A  
NA 
NA 
N A  
NA 
NA 
N A  
N A  
N A  
NA 
NA 

0.1 kg/day 
1 (Unitless) 

350 dayskar 
6 Year 

' 6 Year 
IS kg 

25450 days 
21W days 

Concentration Units Compound 

NA NA m s n g  
NA NA mdLs 
N A  NA mdlrs 
N A  NA m b b  
NA NA mdlrs 
NA NA m&g 
NA NA mylrg 
NA NA m a s  
NA NA mdlrg 
NA NA m o a  
NA NA 4% 
NA NA mdLs 
NA NA mdlrg 
NA N A  mW% 
NA NA m w b  

i 
. 0- 
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Table CIII-604 
Summary of Intake and Risk Quantitatioo (radionuclides) Alternative 6 

Disposal cell with Federal Owaership: Off-Property Farmer (Child) 
Via Iogestioo of Dairy Products 

IR 
Fl 
EF 
EDn 
CP 

CpX EF X EDn X Fl X IR - - 

Ingestion rate of dairy prodwb 
Fraction ingested from contaminated source 
Exposure frequency 
Exposure duration 
Concentration of radionuclides in animal producb 

. cs137+ Id 
Np237+ Id 

R%+Od 
R%+ Id 

sr90+ Id 

n228+ 7d 

%.22+4d 

Tc99 

%.o 

NA 
NA ' 

NA 
NA 
NA 

ERR 
NA 
NA 
NA 
NA 

m92+ 1od 
u, 
Utf8+2d 
U P S + l d  

NA 
NA 
NA 
NA 
NA 
NA 

NA 
23E-02 
1.2E-03 
2JE-02 

NA 
NA 
NA 
NA 
NA 
NA 

0.9 vday 
0.75 (Unitless) 
350 dayslyear 

6 Year 

CDI ILCR 

%37+ Id 
Np237+ Id 
PUT2 

RnZ22+4d 

=c, 

%30 
%2+1od 
u234 

uz38+7& 

R%2b+8d 
R%+ld 

Sr90+ Id 

7d 

id 

NA 
NA 
NA 
NA 
NA 
NA 

I ILCR Summatioo - - 1.3E-09 

NA 
NA 
NA 
NA 
NA ' 

NA 
NA 
NA 
NA 
NA 
NA 

3.2E+01 
1.7E+OO 
33E+01 

NA 
NA 
NA 
NA 
NA 
NA . 

2.8E-11 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1.OE- 10 
1.7E- 12 
3.6E- 11 
13E-12 
55E- 11 
13E- 11 
1.7E- 10 
1.6E- 11 
1.6E- 11 
2OE- 11 

NA 
NA 
NA 
NA 
NA 
NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

52E- 10 
2%- 11 
7.1E- 10 

NA 
NA 
NA 
NA 
NA 
NA 1 


